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1.  DESCRIPTION OF SITE

THE EAST HELENA SMELTER SITE IS LOCATED IN THE COMMUNITY OF EAST HELENA, IN LEWIS AND CLARK
COUNTY, MONTANA (SEE FIGURE 1-1).  THE SITE IS THE LOCATION OF A PRIMARY LEAD SMELTER THAT HAS
OPERATED FOR 100 YEARS AND HAS ALSO RECOVERED ZINC DURING MUCH OF ITS EXISTENCE.  THE PLANT
SITE, OCCUPYING APPROXIMATELY 80 ACRES, IS OWNED AND OPERATED BY ASARCO, FORMERLY AMERICAN
SMELTING AND REFINING COMPANY, AND THE SOURCES OF CONTAMINATION ARE FROM WITHIN THE PLANT SITE.

THE COMMUNITY OF EAST HELENA HAS A POPULATION OF 1,676 ACCORDING TO THE 1980 CENSUS. 
APPROXIMATELY 3 MILES TO THE WEST IS THE CITY OF HELENA, WITH A POPULATION OF OVER 35,000. 
RESIDENTIAL AREAS OF EAST HELENA ARE WITHIN 1/4 MILE OF THE MAIN AREA, SEPARATED FROM THE SITE
BY US HIGHWAY 12 AND A RAIL LINE.

THE SITE IS LOCATED IN THE HELENA VALLEY OF WESTERN MONTANA.  SEASONS TYPICALLY CONSIST OF COLD
WINTERS, WARM SUMMERS WITH MODERATE THUNDERSTORM ACTIVITY, AND A FAIRLY CONSISTENT WET SPRING. 
MUCH OF THE MOISTURE IN THE AREA COMES IN THE FORM OF LATE SPRING AND EARLY SUMMER RAIN, AND
THERE ARE SIGNIFICANT WINTER SNOW ACCUMULATIONS AT HIGHER ELEVATIONS IN THE MOUNTAINS PERIPHERAL
TO THE HELENA VALLEY.  ANNUAL PRECIPITATION AVERAGES ABOUT 10 INCHES IN THE HELENA AREA.

THE EAST HELENA SMELTER SITE IS ADJACENT TO PRICKLY PEAR CREEK.  THE SITE IS UNDERLAIN BY
UNCONSOLIDATED ALLUVIUM DEPOSITED BY THE ANCESTRAL PRICKLY PEAR CREEK.  THE ALLUVIAL DEPOSITS
HAVE VARIABLE PERMEABILITIES AND CONSIST OF LAYERS AND MIXTURES OF COBBLES, GRAVEL, SAND, SILT,
AND CLAY.  UNDERLYING THE ALLUVIUM AND PRESENT EXPOSURES WEST AND NORTH OF THE SITE ARE
FINE-GRAINED TERTIARY VOLCANIC ASH TUFF DEPOSITS, HAVING LOW PERMEABILITIES, AND HAVING
WEATHERED TO A FINE-GRAINED CLAY IN SOME LOCATIONS.  SURFACE WATER AND GROUNDWATER IN THE AREA
FLOW FROM SOUTH TO NORTH, EXITING IN THE NORTHEASTERN CORNER OF THE HELENA VALLEY INTO LAKE
HELENA.

THE SOURCES OF CONTAMINATION AT THE SITE ARE PRIMARY AND FUGITIVE EMISSIONS AND SEEPAGE FROM
PROCESS PONDS AND PROCESS FLUID CIRCUITRY. THE AFFECTED MEDIA INCLUDE UNDERLYING SOILS,
GROUNDWATER, SURFACE WATER, VEGETATION, LIVESTOCK, FISH, AND OTHER AQUATIC ORGANISMS, WILDLIFE,
AND THE AIR OF THE HELENA VALLEY.  THE EFFECTS OF THE CONTAMINATION HAVE BEEN MEASURED OVER A
100-SQUARE-MILE AREA.

THE AREAS COVERED BY THIS ROD INCLUDE THE PROCESS PONDS:  LOWER LAKE, THE SPEISS GRANULATING
POND AND PIT, THE ACID PLANT WATER TREATMENT FACILITY, AND FORMER THORNOCK LAKE.  THEIR
LOCATIONS ARE SHOWN IN FIGURE 1-2.

LOWER LAKE COLLECTS AND STORES WATER UTILIZED IN THE MAIN SMELTER PROCESS WATER CIRCUIT AS WELL
AS STORM WATER RUNOFF.  THE SPEISS POND STORES WATER THAT IS USED IN THE SPEISS PIT TO COOL THE
HOT SPEISS FROM THE DROSS PLANT AS PART OF A GRANULATION PROCESS. THE ACID PLANT WATER TREATMENT
FACILITY REMOVES PARTICULATES FROM THE SCRUBBER FLUID.  FORMER THORNOCK LAKE WAS USED TO SETTLE
SUSPENDED SOLIDS FROM THE MAIN PROCESS WATER CIRCUIT.  IN OCTOBER 1986, THE LAKE WAS REPLACED BY
A TANK AND THE LAKE IS NO LONGER IN USE.

THE PRIMARY CONTAMINANTS ARE ARSENIC AND HEAVY METALS IN THE PROCESS FLUIDS BENEATH THE PROCESS
PONDS WHICH ARE IN TURN THE PRINCIPAL SOURCES OF GROUNDWATER CONTAMINATION AT THE SITE.  THE
STRATIGRAPHY UNDERLYING LOWER LAKE CONSISTS OF 1 TO 3 FEET OF ARTIFICIALLY DEPOSITED SLUDGE AND
PARTIALLY SUSPENDED SILT AND CLAY, UNDERLAIN BY 13 TO 15 FEET OF FINE GRAINED SEDIMENTS. 
CONCENTRATIONS OF ARSENIC AND METALS IN LOWER LAKE SEDIMENTS ARE THE HIGHEST IN THE UPPER 1 TO 3
FEET AND GENERALLY DECREASE WITH DEPTH.  STRATA NEAR THE SPEISS GRANULATING POND AND PIT AND THE
ACID PLANT WATER TREATMENT FACILITY CONSIST PREDOMINANTLY OF GRAVELS AND COBBLES IN A SANDY SILT
MATRIX.  ARSENIC AND METALS CONCENTRATIONS ARE HIGHER NEAR THE SURFACE AND GENERALLY DECREASE
WITH DEPTH WITH SOME INCREASE IN THE SATURATED ZONE.  FORMER THORNOCK LAKE BOTTOM SEDIMENTS
GENERALLY CONSIST OF FINE-GRAINED, PLASTIC ORGANIC CLAY WITH ELEVATED CONCENTRATIONS OF ARSENIC
AND METALS, AND ARE UNDERLAIN BY COARSE-GRAINED SAND, GRAVEL, AND COBBLES.  ARSENIC AND METALS
CONCENTRATIONS DECREASE WITH DEPTH.
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2.  SITE HISTORY AND ENFORCEMENT ACTIVITIES

2.1  SMELTER OPERATIONS

THE ASARCO SMELTER BEGAN OPERATIONS IN 1888 AND CURRENTLY PROCESSES ORES AND CONCENTRATES FROM
AROUND THE WORLD.  IN 1927, THE ANACONDA COMPANY CONSTRUCTED A PLANT ADJACENT TO THE LEAD
SMELTER FOR THE PURPOSE OF RECOVERING ZINC FROM THE SMELTER'S WASTE SLAG.  THIS ZINC PLANT WAS
PURCHASED BY ASARCO IN 1972, BUT OPERATIONS WERE DISCONTINUED IN 1982. IN 1955, THE AMERICAN
CHEMET CORPORATION CONSTRUCTED A PAINT PIGMENT PLANT ADJACENT TO THE SMELTER; IT IS STILL
OPERATING.  BOTH ANACONDA, WHICH IS NOW A DIVISION OF THE ARCO COAL COMPANY, AND AMERICAN CHEMET
CORPORATION HAVE BEEN IDENTIFIED AS POTENTIALLY RESPONSIBLE PARTIES (PRPS) AT THIS SITE, IN
ADDITION TO ASARCO.

2.2  ENVIRONMENTAL INVESTIGATIONS

THE SITE WAS THE FOCUS OF SEVERAL ENVIRONMENTAL INVESTIGATIONS PRIOR TO ITS LISTING ON THE
NATIONAL PRIORITIES LIST (NPL) IN 1983.  THE FOLLOWING STUDIES HAVE BEEN PREPARED FOR THE SITE:

• A JOINT EPA-STATE AIR QUALITY BUREAU (AQB) STUDY IN 1969 OF ARSENIC, LEAD, ZINC, AND
SULFUR DIOXIDE EMISSIONS, FOLLOWED BY MONITORING AND SAMPLING STUDIES THROUGH THE    
MID-1970S

• A 1969 STUDY OF CONTAMINANTS IN SOILS IN THE SMELTER AREA BY THE UNITED STATES
GEOLOGICAL SURVEY (USGS)

• ASARCO'S ANNUAL SOIL AND VEGETATION SURVEYS CONDUCTED BETWEEN 1974 AND 1983

• A 1972 AREA ENVIRONMENTAL POLLUTION STUDY BY THE EPA, WHICH INCLUDED VEGETABLE
SAMPLES FROM LOCAL GARDENS

MANY OF THE STUDIES CONDUCTED AT THE SITE WERE INTENDED TO MEASURE COMPLIANCE OF THE SMELTER
WITH STATE AND FEDERAL EMISSIONS AND AIR QUALITY STANDARDS.  MONITORING CONDUCTED BY THE STATE
IN 1972 REVEALED THAT SULFUR DIOXIDE (SO2) EXCEEDED AMBIENT AIR QUALITY STANDARDS.  IN 1974 THE
STATE HELD HEARINGS WITH THE INDUSTRIAL CONTRIBUTORS TO WORK TOWARD DEVELOPING CONTROL
STRATEGIES TO REDUCE SO2 IN EMISSIONS AND AMBIENT AIR.  BETWEEN 1974 AND 1977, AND ACID PLANT
WAS BUILT BY ASARCO TO CONTROL SO2 EMISSIONS.  SUBSEQUENTLY, LOWER SO2 LEVELS WERE MEASURED IN
THE SMELTER VICINITY.  DURING 1978 AND 1980, SO2 STANDARDS WERE VIOLATED OCCASIONALLY.  A TALL
STACK WAS ADDED TO THE BLAST FURNACE BAGHOUSE IN 1981 TO GENERALLY PREVENT STACK GASES FROM
IMPACTING AREAS CLOSE TO THE SMELTER WHERE MOST PEOPLE RESIDE.  THE SMELTER HAS BEEN IN
CONTINUAL COMPLIANCE WITH STATE AND FEDERAL AMBIENT AIR QUALITY STANDARDS FOR SULFUR DIOXIDE
SINCE 1983.

2.3  BLOOD-LEAD STUDIES

THE MONTANA DEPARTMENT OF HEALTH AND ENVIRONMENTAL SCIENCES (MDHES) AND THE NATIONAL CENTERS FOR
DISEASE CONTROL (CDC) IN ATLANTA CONDUCTED THE FIRST BLOOD-LEAD STUDIES OF RESIDENTS IN THE AREA
IN 1975 TO DETERMINE IF THEIR BLOOD-LEAD LEVELS EXCEEDED ACTION LEVELS.  AN ACTION LEVEL IS A
LEVEL AT WHICH, BASED ON AVAILABLE INFORMATION, A CONTAMINANT IS CONSIDERED TO BE A HUMAN HEALTH
RISK.

THE CDC'S ACTION LEVEL FOR BLOOD-LEAD HAS BEEN REDUCED OVER TIME.  THE LEVEL WAS 30 MICROGRAMS
OF LEAD PER DECILITER OF BLOOD AT THE TIME OF THE 1975 TESTING.  IT WAS CHANGED TO 25 MICROGRAMS
PER DECILITER IN 1984 TO REFLECT NEW EVIDENCE ON HEALTH RISKS FROM LEAD POISONING.  THE 1975
BLOOD-LEAD STUDIES OF CHILDREN WERE CONDUCTED PRIOR TO INSTALLATION OF AIR POLLUTION EQUIPMENT
AT THE SMELTER BY ASARCO.  THE CDC HAS INDICATED THAT ANOTHER REDUCTION IN THE ACTION LEVEL IS
FORTHCOMING.  THE LEWIS AND CLARK COUNTY HEALTH DEPARTMENT CONDUCTED ADDITIONAL BLOOD-LEAD
STUDIES IN 1983.  BLOOD-LEAD STUDIES WERE ALSO CONDUCTED FOR ASARCO IN 1987 AND 1988 BY THE
COUNTY HEALTH DEPARTMENT.  ASARCO IS CONSIDERING ADDITIONAL BLOOD-LEAD STUDIES IN THE FUTURE. 
THESE STUDIES WILL BE CARRIED OUT AT DIFFERENT TIMES OF THE YEAR TO DETERMINE WHETHER BLOOD-LEAD
LEVELS VARY DURING DIFFERENT SEASONS OF THE YEAR.



THE 1975 STUDY FOUND THAT 34 PERCENT OF THE 90 CHILDREN TESTED HAD BLOOD-LEAD LEVELS ABOVE THE
ACTION LEVEL.  THE 1983 STUDY, PERFORMED AFTER ASARCO INSTALLED AIR POLLUTION CONTROL EQUIPMENT
AT THE PLANT, DISCLOSED ONLY ONE OF 396 CHILDREN ABOVE THE ACTION LEVEL.  ACCORDING TO CDC,
AFTER RETESTING, THAT CHILD'S BLOOD-LEAD LEVEL WAS FOUND TO BE BELOW THE ACTION LEVEL.  HOWEVER,
IF THE ACTION LEVEL HAD BEEN 25 MICROGRAMS PER DECILITER IN 1983, 6 CHILDREN WOULD HAVE BEEN
ABOVE THE ACTION LEVEL.  THE CDC CONCLUDED THAT THE BLOOD-LEAD LEVELS OF ALL OTHER CHILDREN
TESTED SHOWED NO CAUSE FOR PUBLIC HEALTH CONCERN.

THE RESULTS OF A RECENT STUDY, PERFORMED BY ASARCO BETWEEN OCTOBER AND DECEMBER 1987, INDICATED
THAT FOUR OUT OF THE 363 RESIDENTS TESTED (INCLUDING APPROXIMATELY 50 ADULT WOMEN) HAD
BLOOD-LEAD LEVELS ABOVE THE ACTION LEVEL OF 25 MICROGRAMS PER DECILITER.

2.4  SUPERFUND INVESTIGATION WORK AND ENFORCEMENT ACTIVITIES

THERE HAVE BEEN TWO ADMINISTRATIVE ORDERS ON CONSENT ENTERED INTO WITH ASARCO FOR ACTIVITIES AT
THE EAST HELENA SMELTER SITE:

• DOCKET NUMBER CERCLA VIII-84-006:  PHASE I REMEDIAL INVESTIGATIONS OF SURFACE WATER
AND GROUNDWATER, AND SITE ENDANGERMENT ASSESSMENT

• DOCKET NUMBER CERCLA VIII-89-10:  PHASE II REMEDIAL INVESTIGATIONS, ENDANGERMENT
ASSESSMENT, AND FEASIBILITY STUDY OF ALL CONTAMINATED MEDIA AT THIS SITE

GENERAL NOTICE LETTERS AND REQUESTS FOR INFORMATION, PURSUANT TO 104(E) OF CERCLA WERE SENT TO
THE AMERICAN CHEMET CORPORATION ON FEBRUARY 23, 1987, AND TO THE ARCO COAL COMPANY ON MARCH 12,
1987.

THE ADMINISTRATIVE RECORD, AVAILABLE FOR PUBLIC REVIEW AT THE EPA (301 SOUTH PARK, HELENA,
MONTANA), CONTAINS A COMPLETE DOCUMENTATION OF ADMINISTRATIVE ORDERS FOR THE SITE.  THE SITE WAS
LISTED ON THE NATIONAL PRIORITIES LIST (NPL) OF SUPERFUND SITES IN SEPTEMBER 1983.  THE EVENTS
THAT LED TO THE SITE'S LISTING ON THE NPL INCLUDED FINDINGS OF CONTAMINATED SOILS IN EAST HELENA
RESIDENTIAL AREAS, ELEVATED METALS LEVELS IN THE AIR, AND CONTAMINATED PROCESS PONDS OVER
SHALLOW GROUND WATER NEAR THE PLANT.

THE EPA BEGAN ITS REMEDIAL INVESTIGATION (RI) FIELD WORK IN MAY 1984. THE RESULTING PHASE I RI
DATA REPORT FOR SOILS, VEGETATION, AND LIVESTOCK WAS RELEASED IN MAY 1987.  ASARCO BEGAN THE
FIELD WORK FOR ITS WATER RESOURCES INVESTIGATION IN NOVEMBER 1984, INCLUDING STUDIES OF
GROUNDWATER, SURFACE WATER, PROCESS PONDS, AND THE PROCESS FLUIDS CIRCUITRY.

THE EPA AND ASARCO RELEASED THE RESULTS OF THEIR RI STUDIES ABOUT THE POSSIBLE EFFECTS OF SITE
CONTAMINATION ON SOILS, PLANTS LIVESTOCK, AND WATER RESOURCES IN JUNE 1987.  THE STUDIES SHOWED
METALS AND ARSENIC CONTAMINATION IN SOILS, PLANTS, LIVESTOCK, SURFACE WATER, AND GROUNDWATER. 
THE EPA DETERMINED THAT ASARCO'S WATER RESOURCES INVESTIGATION AND REPORT WERE INADEQUATE IN
DEFINING THE NATURE AND EXTENT OF SURFACE AND GROUNDWATER CONTAMINATION.  THEREFORE, PHASE II
STUDIES WERE ORDERED BY THE EPA.

BOTH STUDY PHASES INDICATE THE CONTAMINATION TO BE GREATEST IN ALL MEDIA NEAREST THE SMELTER. 
ARSENIC AND LEAD WERE FOUND AT ELEVATED CONCENTRATIONS IN PRICKLY PEAR CREEK.  CONTAMINATION WAS
FOUND OCCASIONALLY IN SOME PRICKLY PEAR CREEK SAMPLES AT LEVELS ABOVE FEDERAL DRINKING WATER
STANDARDS.  BLOOD-LEAD-ARSENIC,-CADMIUM, AND-ZINC LEVELS IN EIGHT CATTLE HERDS FROM NEAR THE
SMELTER WERE FOUND TO BE HIGHER THAN IN A CONTROL HERD TESTED FOR COMPARISON.

ASARCO HAS COMPLETED THE PHASE II STUDIES OF SURFACE AND GROUNDWATER, SOILS, VEGETATION, AND
LIVESTOCK.  THE FEASIBILITY STUDY FOR THE PROCESS PONDS OPERABLE UNIT WAS PUBLISHED BY ASARCO IN
AUGUST 1989.  ALL PHASE I AND PHASE II RI REPORTS, THE FEASIBILITY STUDY FOR THE PROCESS PONDS,
AND OTHER PERTINENT DOCUMENTS AND DATA RELIED ON FOR THIS ROD ARE CONTAINED IN THE
ADMINISTRATIVE RECORD FOR THIS SITE.

SPECIAL NOTICE FOR REMEDIAL DESIGN AND REMEDIAL ACTION AS DESCRIBED IN SECTION 122 OF CERCLA HAS
NOT YET BEEN PROVIDED TO THE RESPONSIBLE PARTY.  THE EPA ANTICIPATES ISSUING SPECIAL NOTICE
APPROXIMATELY 2 WEEKS SUBSEQUENT TO FINALIZATION OF THIS RECORD OF DECISION.  NEGOTIATIONS ARE
PREDICTED TO COMMENCE SHORTLY THEREAFTER AND CULMINATE IN A JUDICIALLY CONSENT DECREE FOR
IMPLEMENTATION OF REMEDIAL DESIGN AND REMEDIAL ACTION, RECOVERY OF ALL PAST EPA EXPENDITURES



RELATED TO THE SITE, AND PROVISION FOR ONGOING REIMBURSEMENT FOR OVERSIGHT COSTS.  THE CONSENT
DECREE SHOULD BE FORMALIZED NO LATER THAN 120 DAYS AFTER ISSUANCE OF SPECIAL NOTICE.
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3.  COMMUNITY RELATIONS ACTIVITIES

TO DATE, THE EPA AND MDHES HAVE INITIATED SEVERAL COMMUNITY RELATIONS ACTIVITIES AT THE EAST
HELENA SMELTER SITE.  THESE INCLUDE:

• PREPARATION OF A COMMUNITY RELATIONS PLAN IN 1984 AND REVISIONS OF THAT PLAN IN 1988

• PREPARATION AND DISTRIBUTION OF FACT SHEETS

• HOLDING SEVERAL PUBLIC MEETINGS

• ONSITE INTERVIEWS WITH RESIDENTS AND OFFICIALS REGARDING COMMUNITY CONCERNS ABOUT
THE SITE

• JOINT EPA AND MDHES MEETINGS WITH THE MEDIA TO UPDATE THEM ON CURRENT AND FUTURE
EVENTS

• PERIODIC MEETINGS WITH LOCAL AND STATE OFFICIALS TO DISCUSS THE STATUS OF EPA AND
MDHES ACTIVITIES

• FORMATION OF A CITIZEN'S ADVISORY GROUP, THE EAST HELENA SUPERFUND TASK FORCE, AS A
RESULT OF THE NEED FOR DISCUSSIONS BETWEEN THE TASK FORCE AND THE EPA, WITH         
NUMEROUS MEETINGS HAVING BEEN CONDUCTED

• ESTABLISHMENT OF AN INFORMATION REPOSITORY AT EPA'S OFFICES IN HELENA TO MAKE
SITE-RELATED DOCUMENTS AVAILABLE TO THE COMMUNITY

• PROGRESS REPORTS TO COMMUNITY MEMBERS

• ADDITIONAL INFORMATION CONCERNING COMMUNITY RELATIONS IS AVAILABLE IN THE
RESPONSIVENESS SUMMARY (APPENDIX A)

ASARCO HAS PARTICIPATED EXTENSIVELY WITH THE EPA AND MDHES IN COMMUNITY RELATIONS ACTIVITIES
SUCH AS PUBLIC MEETINGS AND PRESS RELEASES.

THE EPA AND MDHES HAVE MAINTAINED AN ACTIVE COMMUNITY RELATIONS PROGRAM DURING RI/FS ACTIVITIES. 
LOCAL MEDIA, INCLUDING HELENA TELEVISION STATION KTVH AND THE HELENA NEWSPAPER.  THE INDEPENDENT
RECORD, HAVE REGULARLY COVERED SITE ISSUES AND CONCERNS.  FACT SHEETS OR PROJECT UPDATES WERE
PREPARED AT VARIOUS STAGES TO INFORM EAST HELENA RESIDENTS OF THE STATUS OF SITE ACTIVITIES. 
THE EPA AND MDHES CONDUCTED INTERVIEWS OF LOCAL OFFICIALS AND RESIDENTS TO DETERMINE THE
ADEQUACY OF THE AGENCIES' INFORMATION DISTRIBUTION SYSTEM.

AN ADMINISTRATIVE RECORD HAS BEEN ESTABLISHED FOR THE EAST HELENA SMELTER SITE.  THE RECORD IS
AVAILABLE NEAR THE SITE IN THE DOCKET REVIEW ROOM OF THE US ENVIRONMENTAL PROTECTION AGENCY'S
MONTANA OPERATIONS OFFICE, 301 SOUTH PARK, HELENA, MONTANA.  RECORDS AT THIS LOCATION MAY BE
REVIEWED DURING NORMAL BUSINESS HOURS.

TO ASSURE THAT INTERESTED PERSONS, INCLUDING POTENTIALLY RESPONSIBLE PARTIES, WERE GIVEN THE
OPPORTUNITY TO PARTICIPATE IN THE DEVELOPMENT OF THE EAST HELENA SMELTER SITE ADMINISTRATIVE
RECORD, THE FOLLOWING ACTIONS HAVE BEEN TAKEN:

1.  PURSUANT TO SECTION 117(A) OF CERCLA, A PROPOSED PLAN FOR REMEDIATION OF THE PROCESS PONDS
    WAS MADE AVAILABLE TO EAST HELENA CITIZENS, LEGISLATORS, POTENTIALLY RESPONSIBLE PARTIES,
    AND OTHER PERSONS.  THE PLAN SUMMARIZED THE RI/FS PROCESS, DESCRIBED THE RESPONSE ACTION
    ALTERNATIVES, AND PROVIDED A BRIEF ANALYSIS OF THE ALTERNATIVES PREFERRED BY THE EPA AND
    MDHES.  THE PROPOSED PLAN WAS MAILED TO PERSONS ON THE EPA  MAILING LIST, PUBLISHED IN THE
    LOCAL NEWSPAPER, AND MADE  AVAILABLE AT THE HELENA OFFICE OF THE EPA AND MDHES. 
    NOTIFICATION OF THE AVAILABILITY OF THE PLAN WAS MADE BY EWSPAPER NOTICE IN THE HELENA
    INDEPENDENT RECORD ON AUGUST 30 AND 31, AND ON SEPTEMBER 1, 1989.



2.  CONCURRENT WITH DISTRIBUTION OF THE PROPOSED PLAN WAS THE INITIATION OF A 21-DAY PUBLIC
    COMMENT PERIOD TO ALLOW PERSONS TO PROVIDE OFFICIAL COMMENT ON THE FS AND THE PROPOSED PLAN
    FOR THE PROCESS PONDS.

3.  TO PROVIDE ANOTHER OPPORTUNITY FOR PUBLIC COMMENT AND DISCUSSION ON THE PROPOSED PLAN AND
    OTHER EAST HELENA SMELTER SITE ISSUES AS NECESSARY, A PUBLIC MEETING WAS HELD ON SEPTEMBER
    12, 1989, IN THE EAST HELENA FIREMEN'S RECREATION HALL.  THE DATE, TIME, AND PLACE OF THIS
    PUBLIC MEETING WAS PUBLISHED IN THE PROPOSED PLAN.  ALSO, PUBLIC SERVICE  ANNOUNCEMENTS WERE
    BROADCAST AS NEWS ITEMS ON THE LOCAL RADIO AND TELEVISION STATIONS.

4.  VERBAL COMMENTS AND QUESTIONS WERE NOTED DURING THE MEETING. IN MANY INSTANCES, RESPONSES,
    WERE IMMEDIATELY SUPPLIED TO THE PUBLIC AT THE MEETING.  WRITTEN COMMENTS WERE ACCEPTED FOR
    THE DURATION OF THE PUBLIC COMMENT PERIOD.  A RESPONSE HAS BEEN PREPARED FOR EACH OF THESE   
    WRITTEN COMMENTS.  THE COMMENTS, QUESTIONS, AND RESPONSES ARE CONTAINED IN THE
    RESPONSIVENESS SUMMARY ATTACHED TO THIS DOCUMENT.

THE EPA HAS PUBLISHED THIS RECORD OF DECISION AS A FINAL PLAN FOR REMEDIATION OF THE PROCESS
PONDS.  INCLUDED IN THIS FINAL PLAN IS A DISCUSSION OF ANY SIGNIFICANT CHANGES FROM THE PROPOSED
PLAN, AND RESPONSES TO EACH OF THE SIGNIFICANT COMMENTS OR QUESTIONS SUBMITTED DURING THE PUBLIC
COMMENT PERIOD.  ANNOUNCEMENT OF THE AVAILABILITY OF THIS ROD WILL BE MADE BY NOTICE IN THE
LOCAL NEWSPAPER.  THIS ROD WILL BE MADE AVAILABLE FOR REVIEW IN THE PUBLIC REPOSITORY, AND FOR
REVIEW AND COPYING AT THE EPA OFFICE IN HELENA, MONTANA.

THE AVAILABILITY OF TECHNICAL ASSISTANCE GRANTS FOR CITIZEN GROUPS WAS PUBLICLY NOTICED IN
VARIOUS MONTANA NEWSPAPERS DURING 1988.  FURTHER NOTICE WAS VERBALLY ISSUED IN EAST HELENA
DURING A PRESENTATION TO THE EAST HELENA SUPERFUND TASK FORCE, A CITIZENS' ADVISORY GROUP OF
FIVE PEOPLE.  NO GRANTS WERE REQUESTED OR AWARDED FOR THIS ACTION.

#SRRA
4.  SCOPE AND ROLE OF RESPONSE ACTIONS

4.1  OPERABLE UNIT IDENTIFICATION

IN 1987, THE EAST HELENA SMELTER SITE WAS SEGREGATED INTO FIVE OPERABLE UNITS.  THE PURPOSE OF
THE OPERABLE UNIT APPROACH WAS TO EXPEDITE REMEDIAL INVESTIGATION AND FEASIBILITY STUDIES ON
WELL-CHARACTERIZED UNITS.  THE OPERABLE UNITS AT THE EAST HELENA SMELTER SITE ARE:

• PROCESS PONDS AND FLUIDS

• GROUNDWATER

• SURFACE WATER, SOILS, VEGETATION, LIVESTOCK, FISH, AND WILDLIFE

• SLAG PILE

• ORE STORAGE AREAS

THE POTENTIAL INTERACTIONS AMONG THESE OPERABLE UNITS WERE EVALUATED. THE INTERACTIONS WERE
EVALUATED FROM THE PERSPECTIVE OF HOW THE REMEDIAL ACTION TAKEN ON EACH OPERABLE UNIT WOULD
AFFECT THE SUBSEQUENT REMEDIATION OF OTHER UNITS.  SOME INTERACTIONS OF OPERABLE UNITS IN THIS
FINAL LIST WERE IDENTIFIED; HOWEVER, BY PROPER PLANNING AND SCHEDULING, ANY POTENTIAL
INCONSISTENCIES CAN BE MINIMIZED.  THE SEPARATION OF THE SITE INTO THESE FIVE OPERABLE UNITS
WILL ALLOW FOR FASTER ACTION ON THOSE UNITS THAT ARE WELL-CHARACTERIZED.

THE PROCESS PONDS ARE KNOWN TO BE THE PRIMARY SOURCES OF GROUNDWATER CONTAMINATION AND CAN BE
REMEDIATED SEPARATELY FROM OTHER SOURCES.  THE EXTENT AND DEGREE OF GROUNDWATER CONTAMINATION,
ALTHOUGH POTENTIALLY CAUSED BY SEVERAL SOURCES, CAN BE REMEDIATED AS A SEPARATE UNIT WITH SOME
CONSIDERATION OF HOW IT INTERACTS WITH THE PROCESS PONDS.

THE ORE STORAGE AREAS AND THE SLAG PILE REPRESENT DISTINCT SOURCES OF CONTAMINATION, AND
ALTHOUGH THEY HAVE SOME COMMON EXPOSURE PATHWAYS, THEY CAN BE REMEDIATED AS SEPARATE SOURCES. 
THE CONTAMINATED OFFSITE SURFACE SOILS REPRESENT THE MAJOR CONTAMINATED MEDIA FROM THE SMELTER'S
AIR EMISSIONS AND REPRESENT A LOGICAL OPERABLE UNIT CONTAINING NOT ONLY THE CONTAMINATED SURFACE



SOILS AND SURFACE WATER, BUT ALSO THE VEGETATION, LIVESTOCK, WILDLIFE, AND AQUATIC LIFE
CONTAINED IN THE STUDY AREA.  THE FOLLOWING SUBSECTIONS PRESENT A BRIEF DESCRIPTION OF EACH
OPERABLE UNIT.

4.1.1  PROCESS PONDS AND FLUIDS

THE PROCESS PONDS OPERABLE UNIT INCLUDES LOWER LAKE, FORMER THORNOCK LAKE, THE SPEISS
GRANULATING POND AND PIT, AND THE ACID PLANT WATER TREATMENT FACILITY.  FOR EACH PROCESS POND,
THE OPERABLE UNIT INCLUDES THE PROCESS WATER AND CONTAMINATED SEDIMENTS AND SOILS UNDER EACH
POND TO THE DEPTH THAT THEY ARE A SOURCE OF GROUNDWATER CONTAMINATION OR INTERSECT WITH
GROUNDWATER.

4.1.2  GROUNDWATER

THE GROUNDWATER OPERABLE UNIT INCLUDES ALL GROUNDWATER THAT HAS BEEN CONTAMINATED ABOVE LEVELS
POSING A THREAT TO PUBLIC HEALTH OR THE ENVIRONMENT, OR LEVELS EXCEEDING APPLICABLE OR RELEVANT
AND APPROPRIATE REQUIREMENTS.  THIS UNIT ALSO INCLUDES THE SEDIMENTS ABOVE AND BELOW THE AQUIFER
THAT HAVE ELEVATED HEAVY METALS CONCENTRATIONS CAUSED BY ATTENUATION OF METALS FROM THE
GROUNDWATER OR SURFACE WATER AS IT PASSED THROUGH THE SEDIMENTS.

4.1.3  SURFACE WATER, SOILS, VEGETATION, LIVESTOCK, FISH, AND WILDLIFE

THIS OPERABLE UNIT INCLUDES ALL CONTAMINATED SURFACE SOIL BOTH ON THE ASARCO SITE AS WELL AS
OFFSITE.  ALSO INCLUDED ARE CONTAMINATED SURFACE WATER, VEGETATION, LIVESTOCK, AQUATIC LIFE, AND
WILDLIFE.

4.1.4  SLAG PILE

THIS OPERABLE UNIT INCLUDES THE SLAG PILE AND ANY CONTAMINATED SOIL UNDER THE SLAG PILE.  THE
PRIMARY POTENTIAL IMPACT ON OTHER OPERABLE UNITS IS THE POTENTIAL OF GROUNDWATER CONTAMINATION
FROM THE SLAG PILES. CURRENT INVESTIGATIONS WILL DETERMINE IF THIS IS OCCURRING.

4.1.5  ORE STORAGE AREAS

THIS OPERABLE UNIT INCLUDES THE ORE STORAGE AREAS AND ANY CONTAMINATED SOILS UNDER THE PAVED OR
UNPAVED PORTIONS OF THE STORAGE AREAS.

4.2  RESPONSE ACTIONS

THE EPA HAS IDENTIFIED THE PROCESS PONDS AS THE FIRST OPERABLE UNIT UNDER THE ACCELERATED
SCHEDULE.  EXISTING DATA INDICATE THAT PROCESS PONDS WERE THE MOST SIGNIFICANT AND
WELL-CHARACTERIZED SOURCES OF CONTAMINATION IMPACTING THE GROUNDWATER.  THE PROCESS FLUIDS
CIRCUITRY WILL BE ADDRESSED IN THE COMPREHENSIVE REMEDIAL INVESTIGATION FEASIBILITY STUDY
(RI/FS) TO BE COMPLETED IN THE FALL OF 1989.

THIS ROD DETAILS THE REMEDY SELECTION PROCESS FOR THE PROCESS PONDS CONSISTING OF FOUR AREAS: 
LOWER LAKE, THE SPEISS GRANULATING POND AND PIT, THE ACID PLANT WATER TREATMENT FACILITY, AND
FORMER THORNOCK LAKE. THE PROCESS PONDS RI/FS WAS CONDUCTED IN ACCORDANCE WITH THE COMPREHENSIVE
RI/FS WORK PLAN.  THE RI/FS ACTIVITIES WERE PERFORMED BY ASARCO WITH OVERSIGHT BY AND APPROVAL
OF THE UNITED STATES ENVIRONMENTAL PROTECTION AGENCY UNDER THE AUTHORITY OF THE COMPREHENSIVE
ENVIRONMENTAL, RESPONSE, COMPENSATION, AND LIABILITY ACT (CERCLA) AND THE SUPERFUND AMENDMENTS
AND REAUTHORIZATION ACT OF 1986 (SARA).

THE RESPONSE ACTIONS SELECTED FOR IMPLEMENTATION AT THE PROCESS PONDS ARE DESIGNED TO: 
ALLEVIATE THE PRIMARY THREATS TO PUBLIC HEALTH AND THE ENVIRONMENT, PREVENT CURRENT OR FUTURE
EXPOSURE TO THE CONTAMINATED SOILS, AND REDUCE CONTAMINANT MIGRATION INTO THE GROUNDWATER.  THIS
OPERABLE UNIT WILL BE THE FIRST RESPONSE ACTION FOR THIS SITE, IT WILL BE COST-EFFECTIVE, AND IT
WILL BE CONSISTENT WITH THE PERMANENT REMEDY FOR ALL OPERABLE UNITS.



#SSC
5.  SUMMARY OF SITE CHARACTERISTICS

5.1  CONTAMINATION SOURCES

THERE ARE FIVE POTENTIAL SOURCES OF CONTAMINATION AT THE EAST HELENA SMELTER SITE:  SMELTER AIR
EMISSIONS, THE SLAG PILE, ORE STORAGE AREAS, PROCESS PONDS, AND PROCESS FLUIDS.  THE
CONTAMINANTS OF PRIMARY CONCERN ARE ARSENIC, CADMIUM, LEAD, COPPER, AND ZINC.  CONTAMINATION
FROM THE PLANT HAS BEEN FOUND IN AIR, SURFACE SOILS, GROUNDWATER, AND SURFACE WATER.  DISSOLVED
ARSENIC IN THE SHALLOW GROUNDWATER UNDER PORTIONS OF EAST HELENA HAS BEEN MEASURED AT
APPROXIMATELY 1.2 MG/L.  CONTAMINATION FROM THESE MEDIA HAS AFFECTED HUMANS, LIVESTOCK,
VEGETATION, AND FISH, ALTHOUGH THE EFFECTS HAVE NOT BEEN FULLY DEFINED.  UNDER CERTAIN
CONDITIONS, HEAVY METALS CONTAMINATION CAN LEAD TO SEVERAL HUMAN HEALTH PROBLEMS INCLUDING
CENTRAL NERVOUS SYSTEM DAMAGE, KIDNEY DISEASE, AND CANCER.  ANALYTICAL DATA FOR WATER AND
SEDIMENTS ARE SHOWN IN TABLE 5-1 AND FIGURE 5-1, RESPECTIVELY.  LOCATIONS OF SAMPLING POINTS ARE
SHOWN IN FIGURE 5-2.

SEVERAL PONDS AT THE SITE ARE USED FOR STORING WATER FROM PRICKLY PEAR CREEK AS WELL AS FOR
RETENTION OF PROCESS WATER.  THIS ROD ADDRESSEES FOUR MAJOR PROCESS FLUID PONDS:  LOWER LAKE,
THE SPEISS GRANULATING POND AND PIT, THE ACID PLANT WATER TREATMENT FACILITY, AND FORMER
THORNOCK LAKE (REFER TO FIGURE 1-2).

5.1.1  LOWER LAKE

LOWER LAKE COLLECTS AND STORES WATER USED IN THE MAIN PLANT PROCESS CIRCUITS AND RUNOFF FROM THE
PLANT SITE.  THE POND IS APPROXIMATELY 7 ACRES IN SURFACE AREA AND HAS A CAPACITY OF ABOUT 11
MILLION GALLONS.

LOWER LAKE PROCESS WATERS CONTAIN UP TO 25 MG/L TOTAL ARSENIC AND 48 MG/L TOTAL LEAD. 
CONCENTRATIONS OF OTHER METALS IN THE PROCESS WATERS ARE SIMILARLY ELEVATED.  THE BOTTOM
SEDIMENTS OF LOWER LAKE CONTAIN UP TO 2,800 MG/KG ARSENIC AND 15,000 MG/KG LEAD.  CONCENTRATIONS
OF OTHER ELEMENTS IN THE BOTTOM SEDIMENTS ARE SIMILARLY ELEVATED AND THESE CONCENTRATIONS
DECREASE WITH INCREASING DEPTH (REFER TO FIGURE 5-1). THE EPA HAS CLASSIFIED SUCH BOTTOM
DEPOSITS IN SURFACE IMPOUNDMENTS AT ALL LEAD SMELTERS AS A HAZARDOUS WASTE.

5.1.2  SPEISS GRANULATING POND AND PIT

THE SPEISS GRANULATING POND PROVIDES STORAGE FOR WATER USED TO COOL THE HOT SPEISS FROM THE
DROSS PLANT.  DURING SPEISS GRANULATION, MOLTEN MATERIAL IS ALLOWED TO FLOW INTO THE PIT.  WATER
PUMPED FROM THE SPEISS POND IS FED THROUGH SPRAYERS ONTO THE HOT SPEISS MATERIAL IN THE PIT.

THE WATER THEN DRAINS THROUGH A 12-TO 14-INCH-DIAMETER MILD STEEL PIPE BACK TO THE SPEISS
GRANULATING POND.  THIS WATER IS AGAIN RECIRCULATED DURING THE GRANULATING PROCESS.  PLANT
PROCESS WATER FROM LOWER LAKE IS ADDED TO THE POND WHEN MAKEUP WATER IS NEEDED.  THE SPEISS
GRANULATING PIT WAS CONSTRUCTED ON THE ORIGINAL CONCRETE SLAB ON THE GROUND FLOOR OF THE DROSS
REVERB BUILDING.  MILD STEEL PLATING WAS USED TO MAKE AN ENCLOSURE FOR THIS PIT.  THE SPEISS
GRANULATING POND IS LINED WITH 8 INCHES OF CONCRETE AND IS APPROXIMATELY 20 BY 70 FEET WITH A
MAXIMUM DEPTH OF 4 FEET.  IN AUGUST 1988, A HIGH DENSITY POLYETHYLENE (HDPE) LINER WAS INSTALLED
OVER THE CONCRETE IN THE SPEISS POND.

SOILS UNDER THE SPEISS GRANULATING POND AND PIT CONTAIN UP TO 1,750 MG/KG ARSENIC AND 5,500
MG/KG LEAD.  CONCENTRATIONS OF ALL ELEMENTS DECREASE WITH INCREASING DEPTH.  DISSOLVED ARSENIC
IN SATURATED SOILS UNDER THIS AREA IS AS HIGH AS 700 MG/L.

5.1.3  ACID PLANT WATER TREATMENT FACILITY

THE ACID PLANT WATER TREATMENT FACILITY CONSISTS OF A WOODEN TROUGH FLUID TRANSPORT SYSTEM, FIVE
PARTICULATE SETTLING DUMPSTERS, AND A 68-BY 35- BY 9-FEET-DEEP SETTLING POND.  THE FACILITY IS
USED TO REMOVE PARTICULATES FROM THE SCRUBBER FLUID WHICH IS THEN RECIRCULATED TO THE SCRUBBERS
OR THE SINTER PLANT.  A CONCRETE PAD UNDERLINES THE FIVE IN-LINE DUMPSTERS.  THERE ARE NO BERMS
AROUND THE PAD, AND FLUIDS LEAKING ONTO THE PAD SPILL OVER ONTO THE GROUND SURFACE.  THE WOODEN
TROUGH TRANSPORT SYSTEM IS UNDERLAIN BY CONCRETE AND THE NATURAL GROUND SURFACE.  THE SETTLING
POND IS LINED WITH CONCRETE WHICH IS PROTECTED FROM THE ACIDIC PROCESS FLUIDS BY AN ASPHALT



LINER.  SOILS UNDER THE ACID PLANT CONTAIN UP TO 12,000 MG/KG ARSENIC AND 14,000 MG/KG LEAD.
CONCENTRATIONS OF ALL ELEMENTS DECREASE WITH INCREASING DEPTH; HOWEVER, THE SOILS UNDER THE ACID
PLANT DIFFER FROM SOILS AND SEDIMENTS UNDER THE OTHER PROCESS PONDS BY EXHIBITING
CHARACTERISTICS OF EP TOXICITY THROUGHOUT THE SOIL PROFILE TESTED.

5.1.4  FORMER THORNOCK LAKE

FORMER THORNOCK LAKE WAS ALSO PART OF THE MAIN PLANT PROCESS WATER CIRCUIT AND WAS USED
PRIMARILY FOR PRELIMINARY SETTLING OF SUSPENDED SOLIDS.  HOWEVER, IN OCTOBER 1986, THORNOCK LAKE
WAS REPLACED BY A STEEL HOLDING TANK.  THIS FORMER LAKE NO LONGER CONTAINS PROCESS FLUIDS AND
ONLY BOTTOM SEDIMENTS REMAIN.

SEDIMENTS FROM FORMER THORNOCK LAKE (NOW DRY) CONTAIN UP TO 120,000 MG/KG ARSENIC AND 38,000
MG/KG LEAD.  CONCENTRATIONS OF OTHER ELEMENTS ARE SIMILARLY ELEVATED AND THESE CONCENTRATIONS
DECREASE WITH INCREASING DEPTH.  BOTTOM SEDIMENTS OF FORMER THORNOCK LAKE AND ALL OTHER BOTTOM
SEDIMENTS AT ALL LEAD SMELTERS HAVE BEEN CLASSIFIED BY THE EPA AS A HAZARDOUS WASTE.

#SSR
6.  SUMMARY OF SITE RISK

6.1  HUMAN HEALTH RISKS

AN ENDANGERMENT ASSESSMENT (EA) WAS PREPARED IN SUPPORT OF THE FEASIBILITY STUDY FOR THE PROCESS
PONDS.  THIS EA EVALUATED THE CURRENT AND POTENTIAL FUTURE RISKS TO ONSITE WORKERS AT THE ASARCO
SMELTER AND DISCUSSED THE CONTAMINANT RELEASE AND MIGRATION MECHANISMS RESPONSIBLE FOR TRANSPORT
OF CONTAMINANTS FROM ONSITE SOURCE AREAS TO OFFSITE AREAS OR OTHER ENVIRONMENTAL MEDIA.  THE
FOLLOWING DISCUSSION IS BASED ON THE EA PRESENTED AS PART OF THE PROCESS PONDS FEASIBILITY
STUDY.

6.1.1  CONTAMINANT IDENTIFICATION

THE MEDIA OF CONCERN INCLUDE CONTAMINATED SEDIMENTS IN LOWER LAKE AND FORMER THORNOCK LAKE,
CONTAMINATED SOILS AT THE ACID PLANT WATER TREATMENT FACILITY AND THE SPEISS GRANULATING POND
AND PIT, PROCESS WATER IN ALL AREAS EXCEPT FORMER THORNOCK LAKE, SURFACE WATER IN PRICKLY PEAR
CREEK, AND GROUNDWATER BELOW THE SITE AND EAST HELENA.

TWENTY SEVEN CHEMICALS (METALS AND ARSENIC) WERE ANALYZED IN THE MEDIA IDENTIFIED ABOVE. 
INORGANIC CONTAMINANTS ARE PRESENT THROUGHOUT THE SOILS, SEDIMENTS, SURFACE WATER, AND
GROUNDWATER AT THE SITE.  INDICATOR CHEMICALS WERE SELECTED FROM THE PARAMETER LIST TO IDENTIFY
THE CONTAMINANTS THAT POSE THE GREATEST POTENTIAL RISK TO PUBLIC HEALTH AND THE ENVIRONMENT AT
THE AREAS ASSOCIATED WITH THE PROCESS PONDS.  THE CONTAMINANTS SELECTED AS INDICATOR CHEMICALS
BASED ON THEIR POTENTIAL TO PROMOTE OR CAUSE ADVERSE HUMAN HEALTH EFFECTS WERE ARSENIC, CADMIUM,
AND LEAD.  COPPER AND ZINC WERE ADDED TO ACCOUNT FOR THE POTENTIAL ADVERSE ENVIRONMENTAL IMPACTS
PARTICULARLY RELATIVE TO AQUATIC BIOTA.  IT IS IMPORTANT TO NOTE THAT, ALTHOUGH ONLY FIVE
INDICATOR CHEMICALS WERE SELECTED, THERE ARE 18 TOTAL HAZARDOUS ELEMENTS AT ELEVATED
CONCENTRATIONS IN THE SURFACE WATER, GROUNDWATER, SOILS, AND SEDIMENTS AT THE SITE.

ANALYTICAL DATA FOR WATER AND SEDIMENTS ARE PRESENTED IN TABLE 5-1 AND FIGURE 5-1.  SELECTION OF
INDICATOR CHEMICALS WAS BASED IN PART ON THE AVAILABLE ANALYTICAL DATA AND ON TOXICITY TO HUMAN
AND ENVIRONMENTAL RECEPTORS.  MOBILITY AND PERSISTENCE IN THE ENVIRONMENT WERE ALSO CONSIDERED.

6.1.2  EXPOSURE ASSESSMENT

THE EXPOSURE ASSESSMENT USES SITE DESCRIPTION AND ENVIRONMENTAL FATE-AND-TRANSPORT INFORMATION
IN IDENTIFYING POTENTIAL EXPOSURE PATHWAYS TO ONSITE RECEPTORS.  AN EXPOSURE PATHWAY IS THE
PATHWAY BY WHICH HUMAN OR ENVIRONMENTAL RECEPTORS MAY BE EXPOSED TO THE CONTAMINANTS FROM A
CONTAMINANT SOURCE.  THE EXPOSURE ASSESSMENT EVALUATES THE EXPOSURE PATHWAYS AND INCLUDES
EXAMINATION OF THE FOLLOWING:

1.  KNOWN CONTAMINANT SOURCES

2.  CONTAMINANT MIGRATION PATHWAYS



3.  LOCATIONS WHERE HUMAN OR ENVIRONMENTAL RECEPTORS COULD BE EXPOSED

4.  LIKELY ROUTE OF EXPOSURE (I.E., INGESTION, DERMAL ABSORPTION, AND INHALATION)

IF ALL OF THESE COMPONENTS ARE PRESENT, THEN THE EXPOSURE PATHWAY IS CONSIDERED TO BE COMPLETE
AND WOULD BE EXPECTED TO CONTRIBUTE TO THE TOTAL EXPOSURE FROM THE PROCESS PONDS.  ONLY THOSE
EXPOSURE PATHWAYS ASSOCIATED WITH THE PROCESS PONDS THAT ARE CONSIDERED TO POSE A HEALTH RISK
WILL BE ADDRESSED.

CANCER POTENCY FACTORS (CPFS) AND REFERENCE DOSES (RFDS) FOR THE CONTAMINANTS OF CONCERN ARE
PRESENTED IN TABLE 6-1.  THE CPFS HAVE BEEN DEVELOPED BY EPA'S CARCINOGENIC ASSESSMENT GROUP FOR
ESTIMATING EXCESS LIFETIME CANCER RISKS ASSOCIATED WITH EXPOSURE TO POTENTIALLY CARCINOGENIC
CHEMICALS.  THE CPFS, WHICH ARE EXPRESSED IN UNITS OF (MG/KG/DAY)-1, ARE MULTIPLIED BY THE
ESTIMATED INTAKE OF A POTENTIAL CARCINOGEN, IN MG/KG/DAY, TO PROVIDE AN UPPER-BOUND ESTIMATE OF
THE EXCESS LIFETIME CANCER RISK ASSOCIATED WITH EXPOSURE AT THAT INTAKE LEVEL.  THE TERM
"UPPER-BOUND" REFLECTS THE CONSERVATIVE ESTIMATE OF THE RISKS CALCULATED FROM THE CPF.  USE OF
THIS APPROACH MAKES UNDERESTIMATION OF THE ACTUAL CANCER RISK HIGHLY UNLIKELY.

REFERENCE DOSES (RFDS) HAVE BEEN DEVELOPED BY EPA FOR INDICATING THE POTENTIAL FOR ADVERSE
HEALTH EFFECTS FROM EXPOSURE TO CHEMICALS EXHIBITING NON-CARCINOGENIC EFFECTS.  THE RFDS, WHICH
ARE EXPRESSED IN UNITS OF MG/KG/DAY, ARE ESTIMATES OF LIFETIME DAILY EXPOSURE LEVELS FOR HUMANS,
INCLUDING SENSITIVE INDIVIDUALS.  ESTIMATED INTAKES OF CHEMICALS FROM ENVIRONMENTAL MEDIA (E.G.,
THE AMOUNT OF A CHEMICAL INGESTED FROM CONTAMINATED DRINKING WATER) CAN BE COMPARED TO THE FFD. 
THE RFDS ARE DERIVED FROM HUMAN EPIDEMIOLOGICAL STUDIES OR ANIMAL STUDIES TO WHICH UNCERTAINTY
FACTORS HAVE BEEN APPLIED (E.G., TO ACCOUNT FOR THE USE OF ANIMAL DATA TO PREDICT EFFECTS ON
HUMANS).  THESE UNCERTAINTY FACTORS HELP ENSURE THAT THE RFDS WILL NOT UNDERESTIMATE THE
POTENTIAL FOR ADVERSE NON-CARCINOGENIC EFFECTS TO OCCUR.

EXCESS LIFETIME CANCER RISKS ARE DETERMINED BY MULTIPLYING THE INTAKE LEVEL WITH THE CANCER
POTENCY FACTOR.  THESE RISKS ARE PROBABILITIES THAT ARE GENERALLY EXPRESSED IN SCIENTIFIC
NOTATION (E.G., 1E-6).  AN EXCESS LIFETIME CANCER RISK OF 1E-6 INDICATES THAT, AS A PLAUSIBLE
UPPER BOUND, AN INDIVIDUAL HAS A ONE IN ONE MILLION CHANCE OF DEVELOPING CANCER AS A RESULT OF
SITE-RELATED EXPOSURE TO A CARCINOGEN OVER A 70-YEAR LIFETIME UNDER THE SPECIFIC EXPOSURE
CONDITIONS AT A SITE.

POTENTIAL CONCERN FOR NON-CARCINOGENIC EFFECTS OF A SINGLE CONTAMINANT IN A SINGLE MEDIUM IS
EXPRESSED AS THE HAZARD QUOTIENT (HQ) (OR, THE RATIO OF THE ESTIMATED INTAKE DERIVED FROM THE
CONTAMINANT CONCENTRATION IN A GIVEN MEDIUM TO THE CONTAMINANT'S REFERENCE DOSE).  BY ADDING THE
HQS FOR ALL CONTAMINANTS WITHIN A MEDIUM OR ACROSS ALL MEDIA TO WHICH A GIVEN POPULATION MAY
REASONABLY BE EXPOSED, THE HAZARD INDEX (HI) CAN BE GENERATED.  THE HI PROVIDES A USEFUL
REFERENCE POINT FOR GAUGING THE POTENTIAL SIGNIFICANCE OF MULTIPLE CONTAMINANT EXPOSURES WITHIN
A SINGLE MEDIUM OR ACROSS MEDIA.

ENVIRONMENTAL MONITORING ACTIVITIES PERFORMED AT THE PROCESS POND AREAS HAVE CONFIRMED THE
PRESENCE OF CONTAMINANTS OF CONCERN IN SURFACE WATER, GROUNDWATER, SUBSURFACE SOILS, AND
SEDIMENTS.  THE PRIMARY SOURCES INCLUDE:

1.  PROCESS FLUIDS ASSOCIATED WITH THE PROCESS PONDS (I.E.,LOWER LAKE, SPEISS POND/PIT, AND ACID
    PLANT WATER TREATMENT FACILITY)

2.  SOILS AND SEDIMENTS ASSOCIATED WITH THE PROCESS PONDS (LOWER LAKE, SPEISS POND/PIT, ACID
    PLANT WATER TREATMENT FACILITY, AND FORMER THORNOCK LAKE)

CONTAMINANTS DETECTED IN THE PROCESS POND AREAS HAVE MIGRATED TOWARD THE DOWNGRADIENT RECEPTOR
AREAS AND OTHER ENVIRONMENTAL MEDIA ONSITE AS WELL AS OFFSITE.

THE ENVIRONMENTAL FATE AND TRANSPORT ANALYSIS PRESENTED IN THE FEASIBILITY STUDY IDENTIFIED
SUBSURFACE SOIL AND SEDIMENT-TO-GROUND-WATER, AND GROUNDWATER-TO-SURFACE WATER AS THE PRIMARY
MIGRATION PATHWAYS FOR METALS AND ARSENIC FROM THE PROCESS PONDS.  OTHER MIGRATION PATHWAYS OF
POTENTIAL IMPORTANCE, SURFACE SOIL-TO-AIR, SURFACE SOIL-TO-SURFACE WATER, AND AIR-TO-SURFACE
SOIL, WERE NOT CONSIDERED IN THE FEASIBILITY STUDY.



BASED ON THE RESULTS OF THE ENVIRONMENTAL FATE AND TRANSPORT ANALYSIS, A SCREENING OF CURRENT
AND POTENTIAL FUTURE EXPOSURE PATHWAYS WAS CONDUCTED TO DETERMINE WHICH PATHWAYS COULD
POTENTIALLY EXPOSE RECEPTORS TO ARSENIC, CADMIUM, LEAD, COPPER, AND ZINC MIGRATING FROM THE
SOURCE AREAS.  THE SCREENING STEP REMOVES FROM CONSIDERATION THOSE EXPOSURE SCENARIOS IN WHICH
ARSENIC, CADMIUM, LEAD, COPPER, AND ZINC MAY BE RELEASED FROM THE SITE BUT FOR WHICH THERE IS
LESS POTENTIAL FOR EXPOSURE.  THE RELATIVE IMPORTANCE OF THESE EXPOSURE SCENARIOS COMPARED TO
OTHER EXPOSURE ROUTES IS NOT DEFINED.

THE ELEVATED LEVELS OF ARSENIC, CADMIUM, LEAD, COPPER, AND ZINC IDENTIFIED IN THE PROCESS
FLUIDS, SEDIMENTS, SUBSURFACE SOIL SAMPLES, AND GROUNDWATER SAMPLES COLLECTED DURING THE PROCESS
POND RI IN CONJUNCTION WITH THE RESULTS OF THE CONTAMINANT MIGRATION PATHWAY ANALYSIS INDICATE
THAT ONSITE WORKERS HAVE THE POTENTIAL FOR DIRECT CONTACT WITH CONTAMINANTS IN THE PROCESS PONDS
AND OTHER AFFECTED MEDIA ONSITE.  EXPOSURE PATHWAYS EXIST FOR THOSE RECEPTORS THAT MAY COME INTO
CONTACT WITH GROUNDWATER, SURFACE WATER, SUBSURFACE SOILS, AND SEDIMENTS ASSOCIATED WITH THE
PROCESS PONDS.  ALTHOUGH ONSITE WORKERS' OCCUPATIONAL HEALTH AND WELL-BEING IS REGULATED UNDER
OSHA, THE EXPOSURE PATHWAYS ARE COMPLETE FOR THOSE WORKERS WHO MAY INADVERTENTLY CONTACT
CONTAMINANTS IN THE COURSE OF THEIR WORKDAY.

THE GROUNDWATER, SURFACE WATER, SUBSURFACE SOILS, AND SEDIMENT EXPOSURE PATHWAYS ARE ALSO
CONSIDERED TO BE COMPLETE FOR OFFSITE RECEPTORS. OFFSITE RECEPTORS INCLUDE PUBLIC, LIVESTOCK,
WILDLIFE, AND VEGETATION. THESE EXPOSURE PATHWAYS ARE CONSIDERED IN THE SITE-WIDE ASSESSMENT.

OTHER SOURCES AT THE PLANT MAY ALSO CONTRIBUTE TO POTENTIAL EXPOSURES TO ONSITE WORKERS. 
THEREFORE, RISKS WERE NOT QUANTIFIED IN THE PROCESS PONDS FEASIBILITY STUDY.  THE FOLLOWING
INFORMATION EVALUATES ALL ONSITE EXPOSURE PATHWAYS ASSOCIATED WITH THE PROCESS PONDS.

BASED ON RESULTS OF THE SAMPLING PERFORMED AT THE PROCESS PONDS AREA, THE PROCESS FLUIDS,
STRATIGRAPHIC SOILS, AND SEDIMENTS WERE FOUND TO CONTAIN ELEVATED LEVELS OF ARSENIC, CADMIUM,
LEAD, COPPER, AND ZINC. THE PRIMARY EXPOSURE TO THESE CONTAMINANTS IS TO WORKERS DURING THE
COURSE OF DAILY OCCUPATIONAL ACTIVITIES.  THE OSHA WORKER REQUIREMENTS ARE IN PLACE; HOWEVER,
ONLY CONSISTENT APPLICATION OF OSHA PROTECTIVE MEASURES WILL MINIMIZE EXPOSURE.  CONSEQUENTLY,
SOME LEVEL OF EXPOSURE TO SITE CONTAMINANTS OCCURS, THE POTENTIAL FOR ADVERSE HUMAN HEALTH
EFFECTS CAN BE SUGGESTED.  THE CONTAMINANT INTAKES AND RESULTING RISKS WERE NOT QUALIFIED IN THE
PROCESS PONDS FEASIBILITY STUDY.

OTHER SOURCE AREAS EXIST ONSITE THAT MAY CONTRIBUTE TO ELEVATED LEVELS OF ARSENIC, CADMIUM,
LEAD, COPPER, AND ZINC.  THESE SOURCE AREAS, OFFSITE CONTAMINATION, AND OFFSITE RECEPTORS, BOTH
HUMAN AND ENVIRONMENTAL, ARE ADDRESSED IN THE COMPREHENSIVE, SITE-WIDE ENDANGERMENT ASSESSMENT.

ACCORDING TO US EPA, 1987, THE EAST HELENA POPULATION WAS ESTIMATED AT 1,647 IN 1980.  THE
POPULATION NEAREST TO THE ASARCO SMELTER RESIDES IN THE CITY OF EAST HELENA AND IN RURAL AREAS
SURROUNDING THE SMELTER SITE.

6.1.3         TOXICITY ASSESSMENT

THE TOXICITY ASSESSMENT DESCRIBES THE POTENTIAL HUMAN HEALTH HAZARDS ASSOCIATED WITH
CONTAMINANTS IDENTIFIED AS INDICATOR CHEMICALS FOR HUMAN EXPOSURE ROUTES AND PRESENT WITHIN THE
PROCESS PONDS AREAS.  THE FOLLOWING SUMMARIZES SOME OF THE TOXICITY EFFECTS OF THE CONTAMINANTS
OF CONCERN.

6.1.3.1       ARSENIC

ARSENIC IS A KNOWN HUMAN CARCINOGEN (GROUP A) THROUGH BOTH INGESTION AND INHALATION EXPOSURES. 
ORAL EXPOSURES ARE ASSOCIATED WITH SKIN CANCER, AND INHALATION EXPOSURES ARE KNOWN TO CAUSE LUNG
CANCER.  ACUTE ORAL EXPOSURE CAN RESULT IN MUSCULAR CRAMPS, FACIAL SWELLING, CARDIOVASCULAR
REACTIONS, SEVERE GASTROINTESTINAL DAMAGE, AND VASCULAR COLLAPSE LEADING TO DEATH.  INHALATION
EXPOSURES CAN CAUSE SEVERE IRRITATION OF NASAL LINING, LARYNX, AND BRONCHI.

CHRONIC ORAL OR INHALATION EXPOSURE CAN PRODUCE CHANGES IN SKIN, INCLUDING HYPERPIGMENTATION AND
HYPERKERATOSIS.  ORAL EXPOSURES ARE ASSOCIATED WITH PERIPHERAL VASCULAR DISEASE (BLACKFOOT
DISEASE.)



6.1.3.2       CADMIUM

CADMIUM IS A KNOWN HUMAN CARCINOGEN (GROUP A) AS A RESULT OF INHALATION EXPOSURES.  INCREASED
RISK OF PROSTATE CANCER AND PERHAPS RESPIRATORY TRACT CANCER IN WORKERS EXPOSED TO CADMIUM
THROUGH INHALATION HAVE BEEN DOCUMENTED.  THERE IS NO EVIDENCE OF CARCINOGENICITY FROM CHRONIC
ORAL EXPOSURE.

FOR ACUTE EXPOSURES BY INGESTION, SYMPTOMS OF CADMIUM TOXICITY INCLUDE NAUSEA, VOMITING,
DIARRHEA, MUSCULAR CRAMPS, SALIVATION, SPASMS, DROP IN BLOOD PRESSURE, VERTIGO, LOSS OF
CONSCIOUSNESS, AND COLLAPSE. EXPOSURE BY INHALATION CAN CAUSE IRRITATION, COUGHING, LABORED
RESPIRATION, VOMITING, ACUTE CHEMICAL PNEUMONITIS, AND PULMONARY EDEMA.

RESPIRATORY AND RENAL TOXICITY ARE MAJOR EFFECTS IN WORKERS. CHRONIC ORAL EXPOSURES CAN PRODUCE
KIDNEY DAMAGE.  INHALATION CAN CAUSE CHRONIC ABSTRACTIVE PULMONARY DISEASE, INCLUDING
BRONCHITIS, PROGRESSIVE FIBROSIS, AND EMPHYSEMA.  CHRONIC EXPOSURE MAY BE ASSOCIATED WITH
HYPERTENSION.  CADMIUM CAN PRODUCE TESTICULAR ATROPHY, AND TERATOGENIC EFFECTS IN EXPERIMENTAL
ANIMALS.

6.1.3.3 LEAD

LEAD SALTS HAVE SOME EVIDENCE OF CARCINOGENICITY IN ANIMALS. HOWEVER, THE US EPA CARCINOGEN
ASSESSMENT GROUP HAS NOT ESTABLISHED A SLOPE FACTOR DESPITE LISTING LEAD AS A GROUP 82
CARCINOGEN.

ACUTE INORGANIC LEAD INTOXICATION IN HUMANS IS CHARACTERIZED BY ENCEPHALOPATHY, ABDOMINAL PAIN,
HEMOLYSIS, LIVER DAMAGE, RENAL TUBULAR NECROSIS, SEIZURES, COMA, AND RESPIRATORY ARREST.

CHRONIC LOW LEVELS OF EXPOSURE TO LEAD CAN AFFECT THE HEMATOPOIETIC SYSTEM, THE NERVOUS SYSTEM,
AND THE CARDIOVASCULAR SYSTEM.  THE DEVELOPING CHILD APPEARS ESPECIALLY SENSITIVE TO
LEAD-INDUCED NERVOUS SYSTEM INJURY.  EPIDEMIOLOGICAL STUDIES HAVE INDICATED THAT CHRONIC LEAD
EXPOSURE MAY BE ASSOCIATED WITH INCREASED BLOOD PRESSURE IN HUMANS.  EXPOSURE TO LEAD IS
ASSOCIATED WITH STERILITY, ABORTION, NEONATAL MORTALITY, AND MORBIDITY.

6.1.3.4       COPPER; ZINC

COPPER AND ZINC ARE GENERALLY LESS TOXIC TO HUMANS THAN ARSENIC, CADMIUM, AND LEAD, BUT CAN
CAUSE ADVERSE ENVIRONMENTAL IMPACTS ON AQUATIC BIOTA.

6.1.4 RISK CHARACTERIZATION

RESULTS OF THE FIELD INVESTIGATIONS HAVE IDENTIFIED THAT THE PROCESS PONDS CONTRIBUTE ARSENIC
AND METALS TO SUBSURFACE SOILS, GROUNDWATER, SURFACE WATERS, AND SEDIMENTS. THIS PRESENTS A
HEALTH RISK TO OFFSITE RECEPTORS (HUMANS, LIVESTOCK, WILDLIFE) THAT MAY COME INTO CONTACT WITH
ARSENIC AND METALS WHICH MAY HAVE MIGRATED OFFSITE AND HAVE BEEN RELEASED INTO OTHER MEDIA. 
ADDITIONALLY, OTHER SOURCE AREAS EXIST ONSITE THAT MAY ALSO CONTRIBUTE TO ELEVATED LEVELS OF
ARSENIC AND METALS OF THESE SAME MEDIA. THEREFORE, A SET OF OFFSITE EXPOSURE PATHWAYS EXISTS FOR
EACH MEDIUM.

BECAUSE OF THE COMPREHENSIVE NATURE OF THE OFFSITE EXPOSURE PATH-WAYS, THE QUANTIFICATION OF
THESE EXPOSURE PATHWAYS WILL BE PERFORMED IN THE COMPREHENSIVE RI.  THE COMPREHENSIVE RI WILL
EVALUATE THE CONTRIBUTION OF ALL ONSITE SOURCE AREAS TO THE EXPOSURE PATHWAYS FOR OFFSITE 
RECEPTORS, WHICH INCLUDE:

1.  DIRECT CONTACT WITH CONTAMINATED SURFACE SOILS AND SEDIMENTS.

2.  INGESTION OR INHALATION OF CONTAMINATED OFFSITE SURFACE SOILS.

3.  CONSUMPTION OF CONTAMINATED PLANTS, LIVESTOCK OF WILDLIFE BY HELENA VALLEY RESIDENTS.

4.  INGESTION AND DERMAL EXPOSURE TO SURFACE WATER.

5.  INGESTION AND DERMAL EXPOSURE TO GROUNDWATER.



THE COMPREHENSIVE RI WILL ADDRESS THE OVERALL HEALTH RISKS ASSOCIATED WITH EXPOSURE TO CHEMICALS
RELEASED FORM EACH OF THE SOURCE AREAS IN EACH OF THE ENVIRONMENTAL MEDIA IN THE STUDY AREA. 
THE HEALTH RISKS FOR ALL COMPLETED EXPOSURE PATHWAYS ONSITE AND OFFSITE OF THE FACILITY WILL BE
PRESENTED IN THE COMPREHENSIVE RI, AND WILL BE BASED ON THE DATA BASE OBTAINED FROM THE
COMPREHENSIVE RI.  THE QUANTITATIVE EA WILL BE PRESENTED IN THE COMPREHENSIVE RI REPORT AND WILL
INCLUDE A HEALTH RISK ASSESSMENT FOR WORKERS AND THE PUBLIC.

6.2  ENVIRONMENTAL RISKS

SURFACE WATER AND SEDIMENT SAMPLES COLLECTED FROM PRICKLY PEAR CREEK INDICATE THE PRESENCE OF
CONTAMINATION.  CONTAMINATION FROM PRICKLY PEAR CREEK MIGRATES TO NEARBY LAKE HELENA, WHICH WAS
PREVIOUSLY USED FOR COMMERCIAL WHITEFISH FARMING.  ENDANGERED SPECIES, PARTICULARLY BALD EAGLES,
AND CRITICAL HABITATS HAVE BEEN IDENTIFIED IN THE HELENA VALLEY, AND MAY BE THREATENED BY
EXPOSURE TO CONTAMINANTS MIGRATE FROM THE ASARCO SITE.  UPPER LAKE, ADJACENT TO THE SMELTER
SITE, SUPPORTS HABITAT FOR NUMEROUS MIGRATORY WATERFOWL AND SUPPORTS LIMITED RECREATIONAL
FISHING BY ASARCO PERSONNEL.  THE POTENTIAL FOR CONTINUED CONTAMINANT LEACHING FROM SEDIMENTS
AND SOILS FOR THE VARIOUS CONTAMINANT SOURCE AREAS INTO THE GROUNDWATER AND SURFACE WATER POSES
A LONG-TERM THREAT TO THE ENVIRONMENT.  SEEPAGE AND LEAKAGE FROM THE PROCESS PONDS ARE EVIDENT
AND IMPACTS HAVE BEEN RECOGNIZED.  SEEPAGE FROM LOWER LAKE IMPACTS ON THE WATER QUALITY AT
PRICKLY PEAR CREEK.  THE WATER QUALITY OF PRICKLY PEAR CREEK IS ALREADY IN VIOLATION OF SURFACE
WATER QUALITY STANDARDS INTENDED TO PROTECT FISH AND AQUATIC WILDLIFE.

ENVIRONMENTAL RISKS TO ANIMAL AND VEGETATION HABITAT AND RESIDENTS WERE NOT QUANTIFIED IN THE
PROCESS PONDS FEASIBILITY STUDY.  THESE RISKS, IF PRESENT, WILL BE QUANTIFIED IN THE
COMPREHENSIVE RILES REPORT.  THE HELENA VALLEY AREA SUPPORTS A WIDE DIVERSITY OF PLANT AND
ANIMAL HABITAT.  NO ENDANGERED PLANT SPECIES ARE KNOWN TO EXIST IN THE HELENA VALLEY.  HOWEVER,
THERE IS THE POSSIBILITY FOR ENDANGERED BIRDS, PARTICULARLY MIGRATORY BALD EAGLES (HALIAEETUS
LEUCOCEPHALUS) AND PEREGRINE FALCONS (FALCO PEREGRINUS), TO TRAVEL THROUGH THE VALLEY. THERE IS
ALSO THE POTENTIAL FOR THESE BIRDS TO NEST BECAUSE OF SUITABLE HABITAT THAT IS PRESENTLY
UNOCCUPIED. EAGLES AND FALCONS HAVE BEEN OBSERVED IN THE SLEEPING GIANT-BAUSER LAKE AREA (BLM,
1983: US EPA, 1987).

OTHER WILDLIFE CONSISTS OF BOTH GAME AND NON-GAME SPECIES INDIGENOUS TO WEST-CENTRAL MONTANA. 
GAME SPECIES OF IMPORTANCE INCLUDE THE WHITE-TAILED DEER (ODOCOILEUS VIRGINIANUS), MULE DEER (O.
HEMIONUS), ELK (CERVUS CANADENSIS), PRONGHORN ANTELOPE (ANTILOCAR PA AMERICANA), BOTH NATIVE AND
INTRODUCED TROUT (SALMO AND SALVELINUS SPP.) HUNGARIAN PARTRIDGE (PERDIX PERDIX), RINGNECKED
PHEASANT (PHASIANUS COLCHICUS), AND GROUSE (DANDRAGAPUS 5P., BONASA SP.).  ALSO PRESENT DURING
CERTAIN PERIODS ARE MIGRATING WATERFOWL.

THE MAJOR VEGETATIVE RANGE LAND TYPES IN THE HELENA VALLEY ARE FOOTBILL GRASSLAND5 AND LODGEPOLE
PINE/DOUGLAS FIR FORESTS.  THE FOOTHILL GRASSLANDS ARE AT A HIGHER ELEVATION THAN THE MONTANA
PLAINS GRASSLANDS AND CONSEQUENTLY RECEIVE MORE PRECIPITATION AND PRODUCE MORE FORAGE. LODGEPOLE
PINE (PINUS CONTORTA)/DOUGLA5 FIR (PSEUDOTSUGA MENZIESII) FOREST CAN BE FOUND ON MESIC
NORTH-FACING SLOPES AT INTERMEDIATE ELEVATIONS (US EPA, 1987).

6.3  CONCLUSIONS

   FLUIDS CONTAINED WITHIN THE FOUR PROCESS PONDS EXHIBIT HIGH CONCENTRATIONS OF SOME 18 TO 20
ELEMENTS THAT ARE HAZARDOUS SUBSTANCES, INCLUDING ARSENIC, CADMIUM, COPPER, LEAD, AND ZINC. 
THESE ELEMENTS HAVE SEEPED INTO THE SOILS AND GROUNDWATER BOTH ON AND OFF THE PLANT SITE.
ALTHOUGH THE HIGHEST CONCENTRATIONS ARE FOUND UNDERNEATH AND ADJACENT TO THE FOUR PROCESS PONDS,
THE MORE MOBILE ELEMENTS, SUCH AS ARSENIC, HAVE BEEN TRANSPORTED BY NATURAL GROUNDWATER MOVEMENT
INTO AQUIFERS AND SOILS UNDERLYING EAST HELENA.

ARSENIC, BECAUSE OF ITS MOBILITY RELATIVE TO THE HEAVY METALS, AND BECAUSE IT IS A HUMAN
CARCINOGEN, IS THE ELEMENT OF GREATEST CONCERN IN THIS ANALYSIS.  MONITORING VEILS SHOW THAT
ARSENIC FROM THE PROCESS PONDS HAS MIGRATED INTO EAST HELENA AT CONCENTRATIONS GREATER THAN 20
TIMES THE FEDERAL DRINKING WATER STANDARD (MAXIMUM CONTAMINANT LEVEL) OF 50 PARTS PER BILLION. 
FORTUNATELY, SUCH ELEVATED LEVELS HAVE THUS FAR BEEN FOUND ONLY IN SHALLOW GROUNDWATER.

BECAUSE THE AFFECTED SHALLOW AQUIFERS ARE NOT A SOURCE OF DRINKING WATER IN EAST HELENA, THERE
IS CURRENTLY NO DIRECT HUMAN EXPOSURE TO ARSENIC THROUGH GROUNDWATER.  NONETHELESS, THE
POTENTIAL DOES EXIST FOR HUMAN HEALTH RISK TO MATERIALIZE IF SOMEDAY THERE IS A NEED TO TAP INTO



SHALLOW AQUIFERS FOR DRINKING WATER, OR IF THE ARSENIC MIGRATES INTO DEEPER AQUIFERS.

ENVIRONMENTAL RISKS ASSOCIATED WITH SEEPAGE AND LEAKAGE FROM THE PROCESS PONDS ARE ALREADY A
PROBLEM.  SEEPAGE FROM LOWER LAKE INTO PRICKLY PEAR CREEK ADDS TO EXISTING VIOLATIONS OF WATER
QUALITY STANDARDS CAUSED BY MINING LEACHATE ENTERING THE CREEK UPSTREAM OF THE SMELTER.  THESE
WATER QUALITY STANDARDS ARE INTENDED TO PROTECT FISH AND AQUATIC WILDLIFE.  IN ADDITION, SEEPAGE
FROM LOWER LAKE AND LEAKAGE FROM THE ACID PLANT WATER TREATMENT FACILITY AND THE SPEISS
GRANULATING PIT AND POND HAVE INTRODUCED ARSENIC TO THE GROUNDWATER UNDER EAST HELENA.

THE REMEDIAL ACTIONS PRESENTED IN THIS ROD WILL REMOVE FUTURE CONTACT BETWEEN PROCESS FLUIDS AND
UNDERLYING SOILS AND GROUNDWATER.  SUCH SOURCE REMOVAL IS A VITAL FIRST STEP IN REDUCING THE
POTENTIAL HUMAN HEALTH RISKS AND CURRENT ENVIRONMENTAL RISKS DISCUSSED ABOVE.  STILL, SOURCE
REMOVAL IS ONLY THE FIRST STEP.  THE COMPREHENSIVE RI/FS REPORT WILL ADDRESS PROBLEMS ASSOCIATED
WITH THE CONTAMINATED SOILS AND GROUNDWATER UNDER EAST HELENA, WHICH IS BEYOND THE SCOPE OF THE
PROCESS PONDS RI/FS.

THE RISKS IDENTIFIED IN THE ENDANGERMENT ASSESSMENT (EA) COMPONENT OF THE FS WERE BRIEFLY
SUMMARIZED IN THIS SECTION.  THE REMEDIAL ACTIONS PRESENTED IN THE FOLLOWING CHAPTERS OF THIS
ROD SHOULD ALLEVIATE THE RISKS IDENTIFIED IN THE EA.  ACTUAL OR THREATENED RELEASES OF HAZARDOUS
SUBSTANCES FROM THIS SITE, IF NOT ADDRESSED BY IMPLEMENTING THE RESPONSE ACTION SELECTED IN THIS
ROD, MAY PRESENT AN IMMINENT AND SUBSTANTIAL ENDANGERMENT TO PUBLIC HEALTH, WELFARE, OR THE
ENVIRONMENT.

#DA
7.  DESCRIPTION OF ALTERNATIVES

DURING THE FEASIBILITY STUDY, ASARCO DEVELOPED MORE THAN 200 POTENTIAL CLEANUP ALTERNATIVES. 
THE ALTERNATIVES WERE COMPARED TO ONE ANOTHER IN TERMS OF THEIR EFFECTIVENESS, IMPLEMENTABILITY,
AND COST.  ALTERNATIVES JUDGED TO BE MOST PROMISING ON THE BASIS OF THESE THREE SCREENING
FACTORS WERE RETAINED FOR DETAILED ANALYSIS IN ACCORDANCE WITH THE NCP. THESE ALTERNATIVES WERE
ALSO EVALUATED BASED UPON THEIR EXPECTED COMPLIANCE WITH THE FOLLOWING NINE CRITERIA:

• PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

• COMPLIANCE WITH LEGALLY APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS)

• REDUCTION OF TOXICITY, MOBILITY, AND VOLUME

• SHORT-TERM EFFECTIVENESS

• LONG-TERM EFFECTIVENESS AND PERMANENCE

• IMPLEMENTABILITY

• COST

• COMMUNITY ACCEPTANCE

• STATE ACCEPTANCE

THE ALTERNATIVES DESCRIBED IN THIS ROD BEST MEET THE ABOVE CRITERIA AND, AT THE SAME TIME,
PROVIDE A REASONABLE RANGE OF CLEANUP OPTIONS FOR ADDRESSING THE SOURCE CONTAMINATION PROBLEMS
IN THE FOUR PROCESS PONDS.  IN SOME CASES, ALTERNATIVES WERE COMBINED TO PROVIDE GREATER
ASSURANCE THAT THE ESSENTIAL CRITERIA WILL BE MET IN THIS CLEANUP.  ALL OF THE ENGINEERING
ESTIMATES PRESENTED IN THIS CHAPTER, INCLUDING ASSUMPTIONS CONCERNING SITE CHARACTERISTICS, ARE
BASED ON THE SEPTEMBER 1989 PROCESS PONDS FS DEVELOPED BY ASARCO.  HOWEVER, THE VOLUMES OF SOILS
AND SEDIMENTS TO BE EXCAVATED WILL BE GREATER THAN WHAT WAS PRESENTED IN THE FS BECAUSE DEEPER
EXCAVATION IS NEEDED TO ASSURE EFFECTIVENESS AND PROTECTIVENESS.

THE SUPERFUND PROGRAM REQUIRES CONSIDERATION OF A "NO ACTION" ALTERNATIVE AT EVERY SITE.  UNDER
THE NO ACTION ALTERNATIVE; CONTAMINATED MATERIAL WOULD BE LEFT AS IS; HOWEVER, THE EPA COULD
REQUIRE WARNING SIGNS, OR LAND USE RESTRICTIONS, OR CONTINUOUS MONITORING OF THE AFFECTED SOIL
AND WATER.



ALL OF THE ALTERNATIVES SUMMARIZED BELOW AND SHOWN IN TABLE 7-1, EXCEPT NO ACTION, INVOLVE SOIL
OR SEDIMENT REMOVAL.  BECAUSE THE SOILS AND SEDIMENTS UNDERNEATH AND ADJACENT TO THE PROCESS
PONDS SHOW ELEVATED ARSENIC AND HEAVY METALS CONCENTRATIONS DOWN TO THE GROUNDWATER-BEARING
GRAVELS (AT APPROXIMATELY 20 TO 22 FEET), IT MAY BE ARGUED THAT EXCAVATION SHOULD BE DONE TO
THAT DEPTH.  HOWEVER, CONCENTRATIONS OF ARSENIC AND METALS IN SOILS AND SEDIMENTS ARE GREATEST
IN THE UPPERMOST FEW FEET AND THEY DECREASE AS DEPTH INCREASES.

IN ANY FEASIBILITY STUDY INVOLVING CONTAMINATED SOILS, THE QUESTION OF HOW MUCH CONTAMINATION
MAY BE LEFT IN PLACE IS A PERPLEXING ONE.  IN THE CASE OF LOWER LAKE, IT WOULD BE NECESSARY TO
REMOVE ABOUT 18 FEET OF WET SEDIMENTS OVER A 7-ACRE AREA (180,700 CUBIC YARDS) TO ELIMINATE ALL
ARSENIC-AND METALS-LADEN SEDIMENTS.  THERE IS NO ASSURANCE THAT REMOVING ALL SEDIMENTS IS MORE
EFFECTIVE THAN REMOVING THE UPPERMOST 3 TO 4 FEET. IN ADDITION, THE COST OF REMOVING ALL OF THE
CONTAMINATED SEDIMENTS IS PROHIBITIVE (APPROXIMATELY $78 MILLION).

THE RESULTS OF SOIL LEACH (EP TOXICITY) TESTS MAY PROVIDE A REASONABLE ALTERNATIVE TO COMPLETE
REMOVAL OF SEDIMENTS.  THESE TESTS EXAMINED THE POTENTIAL OF ARSENIC AND METALS FOR LEACHING
FROM SOIL AS WATER COMES INTO CONTACT WITH THEM.  THE LEACHATE WAS COLLECTED FROM TEST SOIL
SAMPLED AND ANALYZED TO SEE IF IT HAD PICKED UP OR DISSOLVED THE ELEMENTS BOUND IN THE SOIL. 
THESE TESTS WERE RUN ON SOILS AND SEDIMENTS FROM ALL PROCESS PONDS EXCEPT FORMER THORNOCK LAKE. 
CONCENTRATIONS OF ARSENIC AND METALS IN THE TEST LEACHATE VARIED AMONG THE SOIL SAMPLES BUT
ANALYSIS SHOWED THAT AT SOME SOIL DEPTH (EXCEPT FOR SOILS UNDER THE ACID PLANT) LEACHATE
PRODUCED IN THESE TESTS MEETS FEDERAL DRINKING WATER STANDARDS.

WITH THAT CONCEPT AS THE BASIS FOR DETERMINING THE MINIMUM EXTENT TO WHICH SOILS AND SEDIMENTS
SHOULD BE EXCAVATED, MANY MODIFICATIONS OF THE ALTERNATIVES WERE DEVELOPED TO EXAMINE WHETHER
OTHER IMPORTANT FACTORS MIGHT REQUIRE DEEPER EXCAVATION.  STATE WATER QUALITY STANDARDS, WHICH
ARE MORE STRINGENT THAN FEDERAL DRINKING WATER STANDARDS, WERE EXAMINED, AS WERE TECHNICAL
PRACTICABILITY AND SHEER SOIL VOLUME.

THERE MAY BE RESIDUAL CONTAMINATION IN THE REMAINING SEDIMENTS AND SOILS THAT COULD POTENTIALLY
IMPACT THE GROUNDWATER.  FOR ALL ALTERNATIVES, A GROUNDWATER AND SURFACE WATER MONITORING PLAN
FOR ALL AREAS OF THE PROCESS PONDS WILL BE IMPLEMENTED DURING THE REMEDIAL DESIGN PHASE TO
VERIFY THE EFFECTIVENESS OF EXCAVATION AND OTHER REMEDIAL ACTIONS.

7.1 ALTERNATIVES FOR LOWER LAKE

THERE ARE FIVE ALTERNATIVES FOR LOWER LAKE, INCLUDING NO ACTION (REFER TO TABLE 7-1).  ALL THE
ALTERNATIVES (EXCEPT NO ACTION) CONTAIN COMMON ACTIONS.  THE ACTIONS COMPRISING ALTERNATIVES ARE
DESCRIBED IN DETAIL FOLLOWED BY A DESCRIPTION OF ALTERNATIVES AND A PRESENTATION OF THE
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS).

NO ACTION

WITH THE NO ACTION ALTERNATIVE, LOWER LAKE WOULD CONTINUE TO BE USED AS THE PRIMARY SETTLING AND
RUNOFF STORAGE POND.  SEEPAGE OF PROCESS FLUIDS AND POTENTIAL LEACHING OF ARSENIC FROM THE LAKE
BOTTOM SEDIMENTS WOULD CONTINUE.

7.1.2         ALTERNATIVE 4A

ALTERNATIVE 4A INVOLVES THE FOLLOWING ACTIONS:

• REPLACE LOWER LAKE WITH TANKS.

• TREAT PROCESS FLUIDS AND DISCHARGE TO THE EAST HELENA SEWAGE TREATMENT PLANT.

• EXCAVATE AND DRY SEDIMENTS.

• SMELT SEDIMENTS IN SMELTER PROCESS.

• CONSTRUCT A LINED POND FOR STORM RUNOFF.

LOWER LAKE CURRENTLY FUNCTIONS AS THE MAIN PROCESS FLUID CIRCUIT SETTLING POND AND PROVIDES
STORAGE OF RAINFALL AND SNOWMELT RUNOFF FROM WITHIN THE PLANT.  UNDER ALTERNATIVE 4A, TWO LARGE



STEEL TANKS WOULD REPLACE LOWER LAKE AS THE PLANT'S PRIMARY WATER HOLDING FACILITY, AND A LINED
POND OR ADDITIONAL TANKS WOULD BE CONSTRUCTED IN THE NORTHWEST CORNER OF THE PROPERTY FOR
EMERGENCY CONTAINMENT OF STORM RUNOFF.

THE TANKS WOULD BE SIZED AT 1,000,000 GALLONS EACH TO ALLOW ONE DAY'S OPERATION ON ONE TANK
WHILE CLEANING THE OTHER.  ACCUMULATED SEDIMENTS WOULD BE PERIODICALLY SUCTIONED OUT AND
REPROCESSED.  THE TANKS WOULD BE SIMILAR IN DESIGN TO THORNOCK TANK, WHICH HAS A LEAK DETECTION
AND SECONDARY CONTAINMENT SYSTEM.  THE POTENTIAL LOCATION FOR THE TANK IS NEAR EXISTING LOWER
LAKE (SEE FIGURE 7-1).

EFFLUENT FROM THE PROCESS WATER TREATMENT PLANT WOULD BE DISCHARGED TO THE EAST HELENA SANITARY
SEWER SYSTEM, A PUBLICLY-OWNED TREATMENT WORKS (POTW).  PRETREATMENT STANDARDS FOR DISCHARGE TO
THE POTW WOULD BE DEVELOPED BEFORE REMEDIAL DESIGN OF AN ONSITE PRETREATMENT FACILITY. THE EPA,
STATE, AND LOCAL COMMUNITY WOULD FOLLOW THE FEDERAL EFFLUENT GUIDELINES (40 CFR 421.72, IN PART)
IN DEVELOPING A COMMUNITY PRETREATMENT PROGRAM FOR THE CONSTITUENTS OF CONCERN.

ACHIEVING THE EFFLUENT STANDARDS ESTABLISHED IN THAT PROCESS WILL REQUIRE CONSTRUCTION OF A
WATER TREATMENT FACILITY AT THE PLANT TO REDUCE METALS AND ARSENIC CONCENTRATIONS IN PLANT
WASTEWATERS PRIOR TO DISCHARGE.  THE PLANT WOULD PROVIDE 2-STAGE TREATMENT.  TYPICAL TREATMENT
WOULD BE TO FIRST REMOVE ARSENIC BY CO-PRECIPITATION.  METALS WOULD THEN BE REMOVED BY RAISING
THE PG AND NEUTRALIZING.  CAPACITY OF THE TREATMENT PLANT IS ESTIMATED TO BE BETWEEN 20 AND 100
GPM.  COSTS AND IMPLEMENTATION TIME FOR ALTERNATIVE 4A ARE SHOWN IN TABLE 7-2.

EXCAVATION OF SEDIMENTS WOULD BE PERFORMED TO REMOVE THE ARTIFICIALLY DEPOSITED SEDIMENT AND
SLUDGE LAYER (APPROXIMATELY 1 TO 3 FEET) AT THE BOTTOM OF LOWER LAKE.  THE EPA HAS CLASSIFIED
SUCH BOTTOM DEPOSITS IN SURFACE IMPOUNDMENTS AT ALL LEAD SMELTERS AS HAZARDOUS WASTE; THEREFORE,
THEY MUST BE REMOVED AND TREATED OR SAFELY DISPOSED.

BASED ON INFORMATION OBTAINED FROM SOIL LEACH (EP TOXICITY) TESTS, WATER COMING INTO CONTACT
WITH SEDIMENTS FOUND AT THE LOWER LIMIT OF THE ARTIFICIALLY DEPOSITED LAYER MAY NOT MEET FEDERAL
PRIMARY DRINKING WATER STANDARDS.  A KEY MODIFICATION TO THIS ALTERNATIVE WOULD REQUIRE
EXCAVATION OF AN ADDITIONAL 2 FEET BELOW THE ARTIFICIALLY DEPOSITED SEDIMENT AND SLUDGE LAYER. 
THIS MODIFICATION PROVIDES A MARGIN OF SAFETY AND IT OFFERS GREATER ASSURANCE THAT LOWER LAKE
WATER, ONCE TREATED, MAY MEET FEDERAL DRINKING WATER STANDARDS AFTER COMING INTO CONTACT WITH
THE REMAINING SEDIMENTS (REFER TO FIGURE 5-1).

THE SEDIMENTS FROM LOWER LAKE WOULD BE REMOVED BY SUCTION DREDGE OR DRAGLINE AND PLACED IN A
LINED FACILITY AT THE SOUTH OR WEST EDGE OF THE PLANT TO DRY.  BECAUSE OF THE WIDTH OF THE LAKE,
DREDGING WITH A SMALL FLOATING SUCTION PUMP (HYDRAULIC MUD CAT TYPE) WOULD BE MORE FEASIBLE THAN
REMOVING MATERIAL USING A SHORE-BASED DRAGLINE OR CLAMSHELL.  ADDITIONALLY, A DRAGLINE WOULD
REQUIRE HAULING OF MATERIAL FROM LOWER LAKE TO THE DRYING AREA.  A DREDGE CAN PUMP MATERIAL
DIRECTLY TO A DRYING AREA; THUS, HAULING IS UNNECESSARY.

THE VOLUME OF SEDIMENTS REQUIRING REMOVAL IS ESTIMATED TO BE THE AREA OF THE POND (7 ACRES), BY
4 FEET DEEP.  THIS INCLUDES AN AVERAGE OF 2 FEET OF ARTIFICIALLY DEPOSITED SLUDGE PLUS 2 FEET OF
CONTAMINATED NATURAL SEDIMENTS AS A SAFETY MARGIN FOR REMOVAL.  BASED ON THIS REQUIREMENT, THE
TOTAL VOLUME IS ESTIMATED TO BE 45,000 CUBIC YARDS WET.  THE SOLIDS CONTENT OF THE SEDIMENT IS
ABOUT 40 PERCENT.  THE ESTIMATED DRY VOLUME OF THE SEDIMENT WOULD BE 18,000 CUBIC YARDS OR
27,000 TONS.

THE TENTATIVE SIZE OF THE DRYING AREA IS 2.4 ACRES AT A DEPTH OF 1 FOOT.  THIS WILL ALLOW DRYING
FOR ABOUT 3,900 CUBIC YARDS OF WET MATERIAL.  EVAPORATION DATA AT THE PLANT FOR 1987 INDICATE
THAT ABOUT 0.25 IN/DAY OF NET EVAPORATION OCCURS FROM NAY THROUGH SEPTEMBER.  A CONSERVATIVE
DRYING TIME FOR 5,600 CUBIC YARDS OF MATERIAL WOULD THEREFORE BE ABOUT 60 DAYS.  AT THREE DRYING
PERIODS PER YEAR, 3 YEARS MAY BE REQUIRED TO REMOVE THE SEDIMENTS.  AFTER DRYING, THE MATERIAL
WOULD BE SMELTED IN THE SMELTER PROCESS.

THE DRYING AREA WOULD CONSIST OF A 325 BY 325-FOOT CONCRETE PAD UNDERLAIN BY 12 TO 18 INCHES OF
SAND WITH A LEAKAGE DETECTION AND SECONDARY COLLECTION SYSTEM.  THIS SYSTEM WOULD BE UNDERLAIN
BY A GEOMEMBRANE LINER.

AFTER DRYING, AND BEFORE SMELTING, SEDIMENTS WOULD BE TEMPORARILY STORED IN THE NEW ORE STORAGE
BUILDING.  SEDIMENTS WOULD BE SMELTED AS PART OF NORMAL SMELTER OPERATIONS. SMELTING WORLD



ENABLE ASARCO TO RECOVER SMALL AMOUNTS OF LEAD AND OTHER METALS CONTAINED IN THE SEDIMENTS; BUT
MORE IMPORTANTLY, IT WILL IMMOBILIZE THE REMAINING ARSENIC AND METALS WITHIN THE SLAG PRODUCED
IN THE PROCESS (VITRIFICATION).  THE EXCAVATED AND DRIED SEDIMENTS WOULD BE HANDLED LIKE ORES TO
PREVENT FUGITIVE EMISSIONS.

A PROPOSED CONTAINMENT POND AT THE NORTHWEST CORNER OF THE EAST HELENA PLANT WOULD REPLACE LOWER
LAKE AS A CONTAINMENT FACILITY FOR EXCESS STORM RUNOFF WATER (SEE FIGURE 7-1).  THE NORTHWEST
LOCATION PROVIDES THE FOLLOWING ADVANTAGES:

1.  ELIMINATION OF PUMPING FOR STORM WATER RUNOFF.  SINCE THE PLANT AREA TOPOGRAPHY SLOPES TO
    THE NORTHWEST, ALL RUNOFF FROM THE PLANT WOULD FLOW BY GRAVITY TO THE PROPOSED POND. THIS
    WOULD ELIMINATE PUMPING STORM WATER THAT OCCURS NOW IN THE PLANT.

2.  FAVORABLE CONSTRUCTION CONDITIONS.  THE SOFT SATURATED SEDIMENTS OF LOWER LAKE AND LARGE
    DEWATERING DEMANDS DURING CONSTRUCTION REDUCE THE TECHNICAL FEASIBILITY OF LINING THIS POND.
    THE PROPOSED NORTHWEST POND LOCATION IS APPROXIMATELY 30 FEET ABOVE THE WATER TABLE AND HAS
    SOILS SUITABLE FOR CONSTRUCTION OF A LINED FACILITY.

THE PROPOSED POND CONSTRUCTION WOULD CONSIST OF A PRIMARY GEOMEMBRANE LINER UNDERLAIN BY A
SECONDARY LEACHATE MONITORING AND COLLECTION SYSTEM WHICH IN TURN WOULD BE UNDERLAIN BY A
SECONDARY GEOMEMBRANE LINER.  THE POND WOULD BE DESIGNED TO CONTAIN ALL PLANT RUNOFF FROM THE
100-YEAR, 24-HOUR STORM EVENT (ASSUMING 95 PERCENT PAVED CONDITIONS WITHIN THE PLANT). 
CURRENTLY ONLY ABOUT 40 PERCENT OF THE PLANT AREA IS PAVED; HOWEVER, THE POND HAS BEEN SIZED TO
CONTAIN POTENTIAL RUNOFF IF 95 PERCENT OF THE PLANT AREA IS PAVED.

THE REQUIRED STORAGE CAPACITY FOR THE DESIGNED POND IS APPROXIMATELY 4.75 MILLION GALLONS. 
ROUGH DIMENSIONS OF THE POND USING AVAILABLE SPACE ARE 600 FEET BY 200 FEET WITH A TOTAL DEPTH
OF ABOUT 6.5 FEET. RUNOFF THAT WOULD ACCUMULATE DURING A MAJOR STORM IS EXPECTED TO EVAPORATE
WITHIN 1 OR 2 YEARS AND SEDIMENTS WOULD BE REPROCESSED.

7.1.3         ALTERNATIVE 4B

ALTERNATIVES 4A AND 48 ARC ALIKE IN THAT THEY SHARE COMMON ACTIONS. DIFFERENCES ARE IN THE
METHODS UTILIZED TO HANDLE TREATED PROCESS WATER.  AS FOR ALTERNATIVE 4A, ALTERNATIVE 4B WOULD
REPLACE LOWER LAKE WITH STEEL TANKS, PROVIDE A LINED FACILITY TO CONTAIN EXCESS STORM RUNOFF,
DREDGE THE LAKE TO REMOVE SEDIMENTS, DRY THE SEDIMENTS, AND PROCESS THE SEDIMENTS IN THE SMELTER
OPERATION.  FOR ALTERNATIVE 4B, EXCESS PROCESS WATER WOULD BE TREATED TO REMOVE METALS AND
ARSENIC, THEN DISCHARGED TO PRICKLY PEAR CREEK.

DISCHARGE OF TREATED PROCESS WATER TO PRICKLY PEAR CREEK WOULD BE REQUIRED TO MEET THE
SUBSTANTIVE REQUIREMENTS OF A MONTANA POLLUTANT DISCHARGE ELIMINATION SYSTEM (MPDES) PERMIT IF
DISCHARGE OCCURS ONSITE. IF DISCHARGE OCCURS OFFSITE, PROCEDURAL REQUIREMENTS WOULD ALSO HAVE TO
BE MET.  TYPICAL TREATMENT WOULD BE AS DESCRIBED FOR ALTERNATIVE 4A, EXCEPT THAT TREATMENT
EFFLUENT STANDARDS MAY BE MORE STRINGENT THAN THOSE DEVELOPED FOR DISCHARGE TO THE POTW. COSTS
AND IMPLEMENTATION TIME FOR ALTERNATIVE 48 AND FOR OTHER ALTERNATIVES ARE SHOWN IN TABLE 7-2.

7.1.4         ALTERNATIVE 4D

FOR ALTERNATIVE 4D, LOWER LAKE SEDIMENTS WOULD BE HAULED AND DISPOSED AT AN APPROVED RCRA
HAZARDOUS WASTE FACILITY.  THE CLOSEST FACILITY IS LOCATED NEAR SALT LAKE CITY, UTAH: A DISTANCE
OF ABOUT 500 MILES. SEDIMENT WOULD BE TRANSPORTED IN GONDOLA-TYPE (20-TON) CONTAINERS.

ALTERNATIVE 4D SHARES REMEDIAL ACTIONS DESCRIBED FOR ALTERNATIVE 4A, EXCEPT FOR THE HANDLING OF
LOWER LAKE SEDIMENTS.  THIS ALTERNATIVE WOULD REPLACE LOWER LAKE WITH STEEL TANKS, PROVIDE A
LINED FACILITY TO CONTAIN EXCESS STORM RUNOFF, DREDGE THE LAKE TO REMOVE SEDIMENTS, DRY THE
SEDIMENTS, AND DISCHARGE TREATED EXCESS PROCESS WATER TO THE EAST HELENA POTW SEWAGE TREATMENT
LAGOONS.  IN ALTERNATIVE 4D, SEDIMENTS WOULD BE TRANSPORTED AND DISPOSED AT AN APPROVED RCRA
FACILITY.  COSTS AND IMPLEMENTATION TIME FOR ALTERNATIVE 4D ARE SHOWN IN TABLE 7-2.

7.1.5         ALTERNATIVE 4E

ALTERNATIVE 4E IS ESSENTIALLY THE SAME AS ALTERNATIVE 4D, EXCEPT THAT SEDIMENTS FROM LOWER LAKE
WOULD BE DISPOSED IN A PERMITTED HAZARDOUS WASTE LANDFILL CLOSE TO THE PLANT.  CONSTRUCTION



WOULD BE PRECEDED BY A SITE SURVEY TO DETERMINE SOILS AND WATER TABLE CONDITIONS.  APPROXIMATE
SIZE OF THE FACILITY WOULD BE 250 FEET BY 250 FEET BY 9 FEET DEEP.  THE LANDFILL WOULD BE
CONSTRUCTED TO INCLUDE A DOUBLE MEMBRANE LINER, A LEAKAGE DETECTION SYSTEM, AND A SECONDARY
COLLECTION SYSTEM.  BASED ON AVAILABLE SOILS AND GEOLOGICAL DATA, THE MOST FAVORABLE LOCATIONS
WOULD BE 1 TO 2 MILES SOUTH OF THE SMELTER SITE.  IN THIS AREA, GROUNDWATER IS REPORTED TO BE IN
EXCESS OF 100 FEET BELOW THE GROUND SURFACE AND IS OVERLAIN BY 45 FEET OF LOW PERMEABILITY
VOLCANIC ASH TUFF (SYDROMETRICS, 1988B).  THIS IS PROBABLY THE SAME ASH TUFF UNIT THAT UNDERLIES
THE EAST HELENA AREA.  COSTS AND IMPLEMENTATION TIME FOR ALTERNATIVE 4E ARE SHOWN IN TABLE 7-2.

7.1.6         ALTERNATIVE 5S

ALTERNATIVE 55 IS ESSENTIALLY THE SAME AS ALTERNATIVE 4A, WITH ONE MAJOR EXCEPTION: PROCESS
WATERS IN LOWER LAKE WOULD BE TREATED IN-PLACE RATHER THAN DISCHARGED TO EITHER PRICKLY PEAR
CREEK OR THE POTW, AND EVAPORATIVE PROCESSES OF THE PLANT WOULD BE USED TO TREAT THE 50 TO 70
GPM GAIN IN THE PROCESS FLUID CIRCUIT.

PRIOR TO TREATMENT OF THE PROCESS WATERS, TWO LARGE TANKS WOULD BE INSTALLED TO REPLACE LOWER
LAKE AS A PROCESS POND AS IN ALTERNATIVE 4A, AND A LINED POND OR ADDITIONAL TANKS WOULD CONTAIN
ANY UNEXPECTED RUNOFF.  THE BOTTOM SEDIMENTS WOULD BE EXCAVATED IN THE SAME MANNER AS FOR THE
KEY MODIFICATION OF ALTERNATIVE 4A; THAT IS, EXCAVATION WOULD EXTEND TO 2 FEET BELOW THE
ARTIFICIALLY DEPOSITED LAYER.

THE IN-PLACE TREATMENT OF LOWER LAKE PROCESS WATERS WOULD INVOLVE BATCH TREATMENT WITH EXCESS
CONCENTRATIONS OF FERRIC CHLORIDE TO PRECIPITATE ARSENIC AND OTHER METALS.

TREATMENT STANDARDS FOR IN-PLACE COPRECIPITATION OF ARSENIC AND METALS HAVE BEEN ESTABLISHED BY
THE EPA.B THE REQUIREMENTS FOR ARSENIC, CADMIUM, COPPER, LEAD, AND ZINC ARE 0.02, 0.01, 0.004 TO
0.008, 0.05, AND 0.11 MG/L, RESPECTIVELY.  IT IS REQUIRED THAT IN-PLACE COPRECIPITATION RESULT
IN CONCENTRATIONS OF METALS AT OR BELOW THESE REQUIREMENTS.

AFTER TREATMENT, WATER WOULD BE LEFT IN PLACE OR POSSIBLY DISCHARGED. PRECIPITATE WOULD
ACCUMULATE ON THE POND BOTTOM AND WOULD BE REMOVED BY DREDGE ALONG WITH THE LOWER POND BOTTOM
SEDIMENTS AS DESCRIBED FOR ALTERNATIVE 4A.  THE REMOVED PRECIPITATE, ALONG WITH THE BOTTOM
SEDIMENTS, WOULD BE DRIED AND SMELTED, AS DESCRIBED FOR ALTERNATIVE 4A.

EVAPORATION PROCESSES TO REDUCE GAINS IN THE PROCESS CIRCUIT WOULD BE IMPLEMENTED AFTER THE
INSTALLATION OF STORAGE TANKS AND REMOVAL OF LOWER LAKE FROM THE MAIN PROCESS FLUID CIRCUIT AS
DESCRIBED IN ALTERNATIVE 4A.  THE EXISTING GAIN IN THE MAIN PROCESS FLUID CIRCUIT IS ESTIMATED
AT 50 TO 70 GPM.  THE FOLLOWING ACTIONS WOULD ADDRESS THE MAIN PROCESS FLUID CIRCUIT GAINS:

1.  REMOVAL OF GROUNDWATER COLLECTED IN THE DRAINLINE NEAR THE EXISTING ORE STORAGE AND MIXING
    AREA FROM THE MAIN PROCESS FLUID CIRCUIT.  PUMPING COLLECTED GROUNDWATER FROM A COLLECTION
    SUMP INTO THE MAIN PROCESS FLUID CIRCUIT WOULD BE TERMINATED AND THE LOWER BASEMENT OF THE
    EXISTING ORE STORAGE AND MIXING AREA WOULD BE ALLOWED TO FLOOD (RETURNED TO A STATE OF
    EQUILIBRIUM WITH THE NORMAL GROUNDWATER LEVEL).  THIS ACTION WOULD CAUSE THE GROUNDWATER
    LEVEL TO RISE APPROXIMATELY 2 FEET AND REDUCE GAINS TO THE MAIN PROCESS CIRCUIT BY 30 TO 40
    GPM.

2.  REMOVAL OF POTABLE WATER INPUT FROM FREEZING PREVENTION BLEEDERS.  THIS ACTION WOULD BE
    ACCOMPLISHED BY:

A.   REROUTING POTABLE WATER BLEEDERS TO THE SANITARY SEWER SYSTEM.

B.   BEATING TRACE POTABLE WATER LINES SO BLEEDER LINES ARE NO LONGER NECESSARY.

C.   REPLACING THE EXISTING POTABLE WATER SUPPLY WITH BOTTLED WATER.

3.  ELIMINATION OF THE REMAINING GAINS IN THE PROCESS FLUID CIRCUIT BY EXISTING EVAPORATIVE
    PROCESSES WITHIN THE PLANT OR BY NEW METHODS OF EVAPORATION DEVELOPED USING WASTE HEAT FROM
    THE SMELTER PROCESSES ARE BEING EVALUATED. WASTEWATER FROM THE CHANGE HOUSE IS THE REMAINING
    SOURCE OF GAINS TO THE MAIN PROCESS CIRCUIT.  SOURCES OF THIS WASTE WATER ARE THE LAUNDERING
    FACILITIES AND PERSONNEL SHOWERS. AN ESTIMATED 10 TO 20 GPM IS GENERATED FROM THESE SOURCES.



AN ADDITIONAL OUTPUT TO LOWER LAKE THAT ALSO NEEDS TO BE ELIMINATED IS THE ACID PLANT BLOWDOWN
COOLANT WATER.  FLOW IN THIS CIRCUIT AVERAGES ABOUT 9 GPM BUT HAS OCCASIONAL SHORT FLOW PEAKS
(20 MINUTES) UP TO 120 GPM.

COOLING TOWERS THAT ARE A PART OF THE SMELTER FACILITY ARE A POTENTIAL SOURCE OF FLUID
ELIMINATION.  CONSUMPTION OF WATER FOR THIS FACILITY VARIES SEASONALLY FROM A LOW OF ABOUT 5 GPM
TO A HIGH OF ABOUT 25 GPM. ADDITIONAL EVAPORATIVE DEVICES AND METHODS ARE CURRENTLY BEING
INVESTIGATED.

COSTS AND IMPLEMENTATION TIME FOR ALTERNATIVE 5S ARE SHOWN IN TABLE 7-2.

7.1.7         APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS) AND SEDIMENT
              CLEANUP OBJECTIVES FOR LOWER LAKE ALTERNATIVES

THE OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA) REQUIREMENTS FOR SEDIMENTS HANDLING
WOULD BE THE SAME AS FOR ROUTINE SMELTER OPERATION.  AMBIENT AIR QUALITY STANDARDS FOR SMELTING
SEDIMENTS, THE SAME AS FOR SMELTING ORE, ARE EXPECTED TO BE MET ONCE THE NEW STATE
IMPLEMENTATION PLAN FOR REDUCING EMISSIONS TAKES EFFECT.  AMBIENT AIR QUALITY STANDARDS FOR
AIRBORNE LEAD IN THE PROPOSED SEDIMENT DRYING AREA ALSO ARE EXPECTED TO BE MET.

DISPOSAL ACTIONS UNDER ALTERNATIVES 4D AND 4E WOULD REQUIRE THAT THE HAZARDOUS WASTE DISPOSAL
FACILITY BE LICENSED UNDER RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) REGULATIONS.  DISPOSAL
OF SEDIMENTS WOULD BE IN ACCORDANCE WITH RCRA REGULATIONS; ALTERNATIVE 4E WOULD REQUIRE RCRA
PERMITTING.

PROCESS FLUIDS PRETREATMENT FOR DISCHARGE TO THE EAST HELENA POTW (ALTERNATIVES 4A, 4D, AND 4E)
IS EXPECTED TO MEET MOST ARARS.  HOWEVER, MEETING THE STATE'S MORE STRINGENT WATER QUALITY
STANDARDS FOR LONG-TERM PROTECTION OF AQUATIC LIFE WOULD BE TECHNICALLY IMPRACTICABLE.  WAIVERS 
OF THOSE ARARS WOULD BE JUSTIFIED ON THE BASIS OF TECHNICAL IMPRACTICABILITY.

THE WATER TREATMENT COMPONENT OF ALTERNATIVE 5S WILL MEET PRESCRIBED STANDARDS FOR IN-PLACE
TREATMENT OF PROCESS FLUIDS.  THE PROPOSED IN SITU TREATMENT PROCESS HAS NOT BEEN PROVEN ON
LARGE SCALE.  IF THE IN SITU TREATMENT METHOD PROVES TO BE INEFFECTIVE, THE CONTINGENCY REMEDY
WILL BE INVOKED AT WHICH TIME PRETREATMENT STANDARDS FOR DISCHARGE OF TREATED LOWER LAKE WATERS
INTO THE EAST HELENA WILL BE IDENTIFIED FOR THE CONSTITUENTS OF CONCERN.

ALL LOWER LAKE ALTERNATIVES INVOLVE THE SAME CLEANUP OBJECTIVE FOR EXCAVATION OF SEDIMENTS.  THE
DEPTH OF SEDIMENT EXCAVATION, WHICH WILL BE 2 FEET BEYOND THE LOWER LIMIT OF THE ARTIFICIALLY
DEPOSITED SEDIMENT LAYER, WAS DETERMINED, IN PART, BY THE RESULTS OF EP TOXICITY TESTS (THE
ABILITY OF THE LEACHATE TO MEET FEDERAL DRINKING WATER STANDARDS AT SOME DEPTH) AND, IN PART,
COSTS.  DRYING AREAS WILL BE CONSTRUCTED IN ACCORDANCE WITH THE SUBSTANTIVE REQUIREMENTS OF
RCRA.

7.2  ALTERNATIVES FOR THE SPEISS GRANULATING POND AND PIT

THE FOLLOWING ARE DETAILED DESCRIPTIONS OF REMEDIATION ALTERNATIVES FOR THE SPEISS GRANULATING
POND AND PIT. WITHIN EACH ALTERNATIVE (EXCEPT NO ACTION) ARE INDIVIDUAL ACTIONS AND COMBINATIONS
OF ACTIONS THAT TOGETHER WILL MEET REMEDIATION GOALS.  COSTS AND IMPLEMENTATION TIMES FOR SPEISS
GRANULATING POND AND PIT ALTERNATIVES ARE SHOWN IN TABLE 7-2.

7.2.1         NO ACTION

WITH THE NO ACTION ALTERNATIVE THE SPEISS GRANULATING POND AND PIT WOULD CONTINUE TO BE USED AS
UNDER CURRENT OPERATIONS.  EXISTING CONDITIONS WOULD REMAIN.  THIS ALTERNATIVE WOULD INCUR NO
ADDITIONAL OPERATIONAL OR CAPITAL COSTS.

7.2.2         ALTERNATIVE 8B+7E

ALTERNATIVE 8B+7E INVOLVES THE FOLLOWING ACTIONS:

• REPLACEMENT OF EXISTING POND WITH TANK AND SECONDARY CONTAINMENT FACILITY.
• REPLACEMENT OF EXISTING PIT WITH A NEW LINED FACILITY.
• EXCAVATION OF CONTAMINATED SOILS.



IN ALTERNATIVE 8B+7E, A STEEL TANK WITH A LINER, LEAK DETECTION SYSTEM, AND SECONDARY
CONTAINMENT AND RECOVERY CAPABILITY WOULD REPLACE THE EXISTING SPEISS GRANULATING POND (SEE
FIGURE 7-2).  THE TANK WOULD BE CONSTRUCTED AT AN ELEVATION TO ALLOW GRAVITY DRAINING OF THE
SPEISS GRANULATING PIT.  ACCUMULATED SEDIMENTS IN THE TANK WOULD BE PERIODICALLY SUCTIONED OUT
AND REPROCESSED.

THE CURRENT SPEISS GRANULATING PIT IS CONSTRUCTED OF CONCRETE AND NORMALLY CONTAINS WATER WITH
ELEVATED ARSENIC AND METALS CONCENTRATIONS. THE PIT WOULD BE REPLACED WITH A WATERTIGHT FACILITY
CONSTRUCTED OF CONCRETE WITH A STEEL LINER.  ACCORDING TO ASARCO'S PROCESS ENGINEERS, PIT
REPLACEMENT MAY REQUIRE INTERRUPTION OF PLANT OPERATIONS FOR ABOUT 30 DAYS.  THE PIT WOULD BE
ALLOWED TO DRAIN BY GRAVITY TO THE SPEISS POND WHEN THE SPEISS PIT IS NOT IN USE.  A LINED
SECONDARY LEAK DETECTION AND RECOVERY SYSTEM WOULD BE INCLUDED.

DURING CONSTRUCTION OF THESE REPLACEMENT STRUCTURES, SOILS UNDERNEATH AND ADJACENT TO THE
EXISTING POND AND PIT WOULD BE EXCAVATED AND SET ASIDE FOR SMELTING LATER.  PRIOR TO SMELTING,
THE SAME PRECAUTIONS AGAINST FUGITIVE EMISSIONS THAT ARE AFFORDED THE ORE PILES WOULD APPLY TO
THE SOILS. LARGE COBBLES AND BOULDERS WOULD BE SEPARATED FROM THE SOIL, WASHED, AND STORED
ONSITE, THUS REDUCING THE AMOUNT OF MATERIAL REQUIRED FOR SMELTING AND HENCE THE TIME REQUIRED
TO SMELT THE SOILS.

THE CLEANUP OBJECTIVES BASED ON EP TOXICITY TEST DATA, WILL BE EXCAVATION OF SOILS WITH LEACHATE
CONCENTRATIONS EXCEEDING MCLS, OR EXCAVATION TO MAXIMUM PRACTICAL LIMITS (APPROXIMATELY 20
FEET).  THESE OBJECTIVES MAY REQUIRE ADDITIONAL SOIL CORE SAMPLING AT THE SPEISS GRANULATING
POND AND PIT.

ALTHOUGH EP TOXICITY TESTS INDICATE THAT LEACHATE FROM SOILS AT A DEPTH OF 6 FEET MAY MEET
FEDERAL DRINKING WATER STANDARDS, EXCAVATION TO THE GROUNDWATER TABLE (APPROXIMATELY 20 FEET) IS
RECOMMENDED TO AVOID POTENTIAL CONFLICTS WITH FUTURE CONSTRUCTION ACTIVITIES IN THE AREA. FOR
EXAMPLE, NEW STRUCTURES WILL BE BUILT IN THE AREA ONCE EXCAVATION CAVITIES ARE REFILLED. 
EXCAVATION TO THE GROUNDWATER TABLE WILL PROVIDE A MARGIN OF SAFETY WHICH WILL DECREASE THE
LIKELIHOOD OF A NEED FOR FUTURE EXCAVATION IN THE AREA AND SUBSEQUENT DISASSEMBLY OR MOVING OF
FUTURE STRUCTURES.  BECAUSE OF THE RELATIVELY SMALL AREA OF THE SPEISS GRANULATING POND AND PIT,
DEEP EXCAVATION WILL NOT REQUIRE SUBSTANTIALLY GREATER COST THAN EXCAVATION TO A DEPTH OF 6
FEET.

EXCAVATION WILL INCLUDE A 5-FOOT BUFFER ZONE OUTSIDE OF THE PERIMETER OF REMOVED PORTIONS OF THE
POND AND PIT FACILITIES.  ALTHOUGH SOILS OUTSIDE THIS ZONE ARE POTENTIAL SOURCES OF ARSENIC AND
METALS TO GROUNDWATER, 5 FEET IS CONSIDERED THE PRACTICAL AREAL LIMIT ASSOCIATED WITH THE SPEISS
POND AND PIT INSTALLATION.  SOILS OUTSIDE THIS ZONE WILL BE ADDRESSED AS PART OF THE GROUNDWATER
AND SURFACE SOIL OPERABLE UNITS IN THE COMPREHENSIVE FEASIBILITY STUDY.  SOIL-WOULD BE SMELTED
AS DESCRIBED FOR LOWER LAKE ALTERNATIVES.  SEDIMENT REMOVAL WILL OCCUR IN CONJUNCTION WITH
SPEISS POND AND PIT REPLACEMENT.

THE ESTIMATED VOLUME OF MATERIAL TO BE REMOVED FROM THE SPEISS POND AND PIT AREA AS PART OF THIS
ALTERNATIVE IS 3,700 CUBIC YARDS AND INCLUDES THE AREA 5 FEET AROUND THE POND AND PIT PERIMETER
EXCAVATED TO A DEPTH OF APPROXIMATELY 20 FEET.

7.2.3 ALTERNATIVE 8B+7H

FOR ALTERNATIVE 8B+70, AS WITH ALTERNATIVE 8B+7E, THE SPEISS GRANULATING POND WOULD BE REPLACED
BY A STEEL TANK WITH A LINER, LEAK DETECTION SYSTEM, AND SECONDARY CONTAINMENT AND RECOVERY
CAPABILITY. IN THIS ALTERNATIVE, THE PIT WOULD BE REPAIRED RATHER THAN REPLACED. REPAIRS WOULD
BE PERFORMED TO ELIMINATE LEAKAGE AND WOULD INCLUDE A LEAK DETECTION SYSTEM AND SECONDARY
CONTAINMENT CAPABILITY.  A LINER WOULD BE PLACED BETWEEN A NEW INSERT AND THE EXISTING CONCRETE
FLOOR AND WALLS.  PLANT OPERATIONS COULD CONTINUE UNINTERRUPTED.  ALTHOUGH SOILS EXCAVATION IN
THE POND AREA WOULD BE CONDUCTED SIMILAR TO THAT DESCRIBED IN ALTERNATIVE 8B+7E, THE EXCAVATION
OF SOILS BENEATH THE PIT WOULD NOT BE POSSIBLE IN THIS ALTERNATIVE.

REPAIR OF THE SPEISS GRANULATING PIT WOULD INCLUDE RELINING THE PIT WITH CONCRETE TO MAKE IT
WATERTIGHT AND TO IMPROVE THE DRAINAGE. PRESENTLY, ABOUT 4 TO 6 INCHES OF WATER ARE CONTAINED IN
THE PIT CONSTANTLY.  RELINING THE PIT WITH CONCRETE WOULD ALLOW COMPLETE DRAINAGE AND REDUCE THE
RESIDENCE TIME OF WATER IN THE SPEISS PIT TO ABOUT 45 TO 60 MINUTES PER DAY.  AN ALTERNATIVE TO
LINING THE PIT WITH CONCRETE WOULD BE TO CONSTRUCT A STEEL INSERT AND PLACE IT IN THE EXISTING



STRUCTURE.  A STEEL LINER WOULD BE MORE DURABLE, IS LESS LIKELY TO BE DAMAGED BY HAULING
EQUIPMENT, AND THEREFORE WOULD PROVIDE A GREATER SAFETY MARGIN AGAINST LEAKS THAN CONCRETE.

7.2.4         APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS) AND SOIL CLEANUP
              OBJECTIVES FOR SPEISS GRANULATING POND AND PIT ALTERNATIVES

AMBIENT AIR QUALITY STANDARDS FOR SMELTING SOILS, THE SAME AS FOR SMELTING ORE, ARE EXPECTED TO
BE MET ONCE THE NEW STATE IMPLEMENTATION PLAN FOR REDUCING EMISSIONS TAKES EFFECT.  THE OSHA
REQUIREMENTS FOR SOILS HANDLING WOULD BE THE SAME AS FOR ROUTINE SMELTER OPERATION.

THE SOIL CLEANUP LEVEL FOR THE SPEISS GRANULATING POND AND PIT ALTERNATIVES IS SIMILAR TO THOSE
DESCRIBED FOR LOWER LAKE.  BASED ON INFORMATION OBTAINED FROM EP TOXICITY TESTS, LEACHATE
PRODUCED MEETS FEDERAL DRINKING WATER STANDARDS FOR SOILS AT AND BELOW DEPTHS OF ABOUT 6 FEET. 
HOWEVER, EXCAVATION OF SOILS TO 20 FEET PROVIDES A MARGIN OF SAFETY WHICH WILL DECREASE THE
LIKELIHOOD OF A NEED FOR FUTURE EXCAVATION IN THE AREA AND SUBSEQUENT DISASSEMBLY OR MOVING OF
FUTURE STRUCTURES.

7.3  ALTERNATIVES FOR THE ACID PLANT WATER TREATMENT FACILITY

THE PURPOSE OF THE ACID PLANT WATER TREATMENT FACILITY IS TO REDUCE THE SOLIDS CONTENT OF THE
SCRUBBER BLOWDOWN WATER AND TO TREAT AND SUPPLY WATER TO THE SINTER PLANT.  BECAUSE OF MOISTURE
IN THE ATMOSPHERE AND FEED STOCK, THE SCRUBBERS PRODUCE IN EXCESS OF WATER.  PART OF THIS WATER
IS RECIRCULATED TO THE SCRUBBERS AND PART IS NEUTRALIZED AND PUMPED TO THE SINTER PLANT.  AREAS
OF PRIMARY CONCERN IN THE ACID PLANT WATER TREATMENT FACILITY ARE THE DUMPSTERS AND THE MAIN
SETTLING POND WHICH PROVIDE GRAVITY SETTLING FOR BLOWDOWN WATER BEFORE IT IS NEUTRALIZED AND
RETURNED.  TYPICAL PH OF BLOWDOWN WATER PRIOR TO NEUTRALIZATION IS 1.3 TO 1.9.  THE FOLLOWING
ARE DETAILED DESCRIPTIONS OF REMEDIATION ALTERNATIVES FOR THE ACID PLANT WATER TREATMENT
FACILITY. WITHIN EACH ALTERNATIVE ARE INDIVIDUAL ACTIONS AND COMBINATIONS OF ACTIONS THAT
TOGETHER WILL MEET REMEDIATION GOALS.  COSTS AND IMPLEMENTATION TIMES FOR ACID PLANT WATER
TREATMENT FACILITY ALTERNATIVES ARE SHOWN IN TABLE 7-2.

7.3.1  NO ACTION

FOR THE NO ACTION ALTERNATIVE, NO ACTION WOULD BE TAKEN.  THE EXISTING CONDITION OF THE MAIN
SETTLING POND, DUMPSTER, FLUID TRANSPORT TROUGHS, AND THE SEDIMENT DRYING AREA WOULD REMAIN.  NO
ADDITIONAL WORK WOULD BE CONDUCTED.

7.3.2  ALTERNATIVE 11F

ALTERNATIVE 11F WOULD REMOVE THE SETTLING POND, DUMPSTER SYSTEM, AND SEDIMENT DRYING AREA AND
REPLACE THEM WITH AN ENCLOSED, ABOVEGROUND MECHANICAL SEPARATION SYSTEM.  THE NEW SYSTEM WOULD
INCLUDE CYCLONE SEPARATORS AND A CLARIFIER WITH TUBE SETTLERS.  THE SYSTEM WOULD INCLUDE LEAK
DETECTION AND SECONDARY CONTAINMENT FEATURES.  ACCUMULATED SEDIMENTS WOULD BE PERIODICALLY
SUCTIONED OUT AND REPROCESSED.  EXISTING AND PROPOSED SEDIMENT-DRYING AREAS WOULD BE EQUIPPED
WITH LINERS AND CONTAINMENT CAPABILITY.

PRESENTLY, ALL WATER IS NEUTRALIZED BEFORE LEAVING THE TREATMENT PLANT. THE NEW PROCESS WOULD
NEUTRALIZE ONLY WATER THAT IS PUMPED TO THE SINTER PLANT.  SCRUBBER MAKEUP WATER WOULD NOT
REQUIRE TREATMENT BEYOND SIMPLE SOLIDS REMOVAL.

WITH THE EXISTING SETTLING BASINS AND LINES REMOVED, EXCAVATION OF UNDERLYING AND ADJACENT SOILS
WOULD PROCEED.  THE CLEANUP OBJECTIVES, BASED ON EP TOXICITY TEST DATA, WILL BE EXCAVATION OF
SOILS WITH LEACHATE CONCENTRATIONS EXCEEDING MCLS, OR EXCAVATION TO MAXIMUM PRACTICAL LIMITS
(APPROXIMATELY 20 FEET).  THESE OBJECTIVES MAY REQUIRE ADDITIONAL SOIL CORE SAMPLING AT THE ACID
PLANT WATER TREATMENT FACILITY.

RESULTS OF PAST SOIL LEACH TESTS INDICATE THAT SOILS UNDERLYING THE ACID PLANT WATER TREATMENT
FACILITY SHOULD BE EXCAVATED DOWN TO THE COARSE, GROUNDWATER-BEARING GRAVELS (APPROXIMATELY 20
FEET).  THIS IS BASED ON THE KNOWLEDGE THAT SOILS UNDER THE ACID PLANT WATER TREATMENT FACILITY
EXHIBIT CHARACTERISTICS OF EP TOXICITY THROUGHOUT THE SOIL PROFILE.  THE LEACHATE FROM THESE
TESTS FAILS TO MEET FEDERAL DRINKING WATER STANDARDS, REGARDLESS OF SOIL DEPTH.  BECAUSE OF THE
ACIDIC CONDITION OF THE SOILS, LIME WILL BE ADDED PRIOR TO REPLACEMENT WITH FILL TO REDUCE
MOBILITY OF ARSENIC AND METALS ASSOCIATED WITH ACIDIC SOILS UNDERLYING THE ACID PLANT WATER



TREATMENT FACILITY.

IT IS ESTIMATED THAT APPROXIMATELY 6,250 CUBIC YARDS OF SOIL WOULD BE EXCAVATED; HOWEVER, THE
ACTUAL VOLUME WILL NOT BE KNOWN UNTIL ADDITIONAL SAMPLING IS CONDUCTED IN THE REMEDIAL DESIGN
PHASE AND ACTUAL EXCAVATION IS UNDERWAY.  EXCAVATED SOILS THAT EXHIBIT CHARACTERISTICS OF EP
TOXICITY WILL BE TEMPORARILY STORED WITHIN THE NEW ORE STORAGE BUILDING OR IN AN AREA THAT IS
SUFFICIENTLY SECURE TO HANDLE HAZARDOUS WASTE. EXCAVATED SOILS THAT DO NOT EXHIBIT
CHARACTERISTICS OF EP TOXICITY WILL BE TEMPORARILY STORED ALONGSIDE THE ORE PILES AND TREATED AS
ORES ARE TREATED TO PREVENT FUGITIVE EMISSIONS.  ALL EXCAVATED SOILS WILL BE SMELTED IN THE
SMELTER PROCESS, AS DESCRIBED FOR LOWER LAKE SEDIMENTS (ALTERNATIVE 4A).  LARGE COBBLES AND
BOULDERS WOULD BE SEPARATED FROM THE SOIL, WASHED, AND STORED ONSITE, THUS REDUCING THE AMOUNT
OF MATERIAL REQUIRED FOR SMELTING AND THE TIME REQUIRED TO SMELT THE SOILS.

7.3.3  ALTERNATIVE 11D

ALTERNATIVE 11D WOULD INVOLVE EXCAVATION OF CONTAMINATED SOILS, AS DESCRIBED FOR ALTERNATIVE
11F.  THE EXISTING CONCRETE OR ASPHALT-LINED TANK WOULD BE REPLACED WITH A FREESTANDING STEEL
TANK WITH EXPOSED SIDE WALLS.  THE TANK WOULD INCLUDE A LEAK DETECTION AND SECONDARY CONTAINMENT
SYSTEM.  ALSO, THE PRIMARY SETTLING AREA CONSISTING OF DUMPSTERS WOULD BE RELINED WITH
ACID-RESISTANT CONCRETE.  THE SEDIMENT DRYING AREA WOULD BE DOUBLE-LINED AND EQUIPPED WITH A
SECONDARY LEACHATE DETECTION AND RECOVERY SYSTEM.  THE DRYING AREA IS ASSUMED TO BE 100 FEET BY
100 FEET AND WOULD BE CONSTRUCTED USING CONCRETE UNDERLAIN BY SAND AND A PVC OR HIGH DENSITY
POLYETHYLENE (HDPE) LINER. THE EXISTING STEEL DUMPSTERS WOULD BE REPLACED WITH PLASTIC OR
STAINLESS STEEL CONTAINERS.  THE CONTAINERS WOULD BE CONSTRUCTED TO LIMIT OVERFLOW OF SOLUTE. 
ALSO, THE WOODEN TROUGH SYSTEM WOULD BE REPLACED WITH ACID-RESISTANT PIPING.  ALTHOUGH THE
EXISTING NEUTRALIZING TANKS WOULD NOT BE REPLACED, STEPS WOULD BE TAKEN TO ELIMINATE OR CONTAIN
LEAKAGE.

7.3.4  ALTERNATIVE 11E

ALTERNATIVE 11E IS ESSENTIALLY THE SAME AS ALTERNATIVE 11D, WITH ONE EXCEPTION:  THE MAIN
SETTLING POND WOULD NOT BE REPLACED.  STEPS WOULD BE TAKEN TO ELIMINATE LEAKAGE FROM THE
EXISTING STRUCTURE; A CONCRETE BASIN SIMILAR TO A SWIMMING POOL.  EXCAVATION OF SOILS UNDER THE
MAIN SETTLING POND WOULD NOT BE POSSIBLE.  EXCAVATION OF SOILS FROM THE AREA UNDER THE DUMPSTERS
WOULD OCCUR, AS DESCRIBED IN THE MODIFICATION OF ALTERNATIVE 11D.

THE EXISTING CONCRETE POND WOULD BE LINED WITH A FLEXIBLE GEOMEMBRANE LINER OF PVC OR HDPE.  THE
POND WOULD BE DRAINED, INSPECTED FOR LARGE CRACKS, LINED, TESTED FOR LEAKS, AND RETURNED TO
SERVICE.  THE EXISTING DUMPSTERS AND TROUGH SYSTEM WOULD BE REPLACED.  THE DUMPSTER AREA AND
SEDIMENT DRYING AREA WOULD BE LINED AS DESCRIBED IN ALTERNATIVE 11D.

7.3.5         APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS(ARARS) AND SOIL CLEANUP
              OBJECTIVES FOR ACID PLANT WATER TREATMENT FACILITY ALTERNATIVES

AMBIENT AIR QUALITY STANDARDS, SIMILAR TO THOSE DESCRIBED FOR THE SPEISS GRANULATING AREA, ARE
EXPECTED TO BE MET.  OSHA REQUIREMENTS FOR SOILS HANDLING WOULD BE THE SAME AS FOR ROUTINE
SMELTER OPERATION.  TANK DESIGN AND CONSTRUCTION (ALTERNATIVE 11D) WILL MEET RCRA REQUIREMENTS
FOR LEAK DETECTION AND SECONDARY CONTAINMENT.  FOR ALTERNATIVE 11E, THE LINING IN THE POND WILL
MEET REQUIREMENTS FOR LEAK DETECTION AND SECONDARY CONTAINMENT.

SOIL CLEANUP OBJECTIVES FOR THE SOIL REMOVAL AT THE ACID PLANT WATER TREATMENT FACILITY ARE
SIMILAR TO THOSE DESCRIBED FOR LOWER LAKE, EXCEPT THAT THE SOILS UNDER THE ACID PLANT EXHIBIT
CHARACTERISTICS OF EP TOXICITY THROUGHOUT THE SOIL PROFILE.  THEREFORE, THE EPA RECOMMENDS DEEP
EXCAVATION AT THE ACID PLANT WATER TREATMENT FACILITY.

7.4  ALTERNATIVES FOR FORMER THORNOCK LAKE

IN 1986, THORNOCK LAKE WAS DRAINED AND REPLACED WITH A STEEL TANK, COMPLETE WITH A LINER, LEAK
DETECTION SYSTEM, AND SECONDARY CONTAINMENT AND RECOVERY CAPABILITY.  DRY SEDIMENTS REMAIN IN
THE EXISTING CAVITY. THE EPA HAS CLASSIFIED THESE SEDIMENTS OF SURFACE IMPOUNDMENTS (INCLUDING
FORMER IMPOUNDMENTS) AT ALL LEAD SMELTERS AS HAZARDOUS WASTES THAT MUST BE REMOVED AND TREATED
OR SAFELY DISPOSED.



7.4.1  NO ACTION

THERE ARE TWO ALTERNATIVES FOR FORMER THORNOCK LAKE, INCLUDING NO ACTION.  UNDER THE NO ACTION
ALTERNATIVE, NO FURTHER WORK WOULD BE CONDUCTED ON THE SEDIMENTS IN FORMER THORNOCK LAKE.  THE
EXISTING SEDIMENT CONDITIONS WOULD REMAIN.  NO DIRECT COSTS WOULD BE INCURRED IF THE SEDIMENTS
ARE LEFT IN PLACE.

7.4.2  ALTERNATIVE 14

ALTERNATIVE 14 CONSISTS OF EXCAVATING THE REMAINING BOTTOM SEDIMENTS, STOCKPILING THEM
TEMPORARILY, AND SMELTING THEM.  UNTIL THE POND WAS ABANDONED IN 1986, THIS WAS THE NORMAL
PROCEDURE.  ABOUT 100 TONS OF SEDIMENT WERE REPROCESSED IN THE PLANT FROM EACH CLEANING. 
SEDIMENTS WOULD BE EXCAVATED AND SMELTED IN THE SAME MANNER AS SEDIMENTS FROM LOWER LAKE.  DEPTH
OF EXCAVATION WOULD BE DETERMINED AS IT WAS DESCRIBED FOR ALTERNATIVE 4A (FOR LOWER LAKE): 
EXCAVATE TO 2 FEET BEYOND THE ARTIFICIALLY DEPOSITED LAYER OF SEDIMENTS.  IN THE PAST, SEDIMENTS
WERE TEMPORARILY STOCKPILED ALONGSIDE THE ORE PILES BEFORE SMELTING.  IN THIS ALTERNATIVE, SINCE
THESE SEDIMENTS ARE BOTTOM DEPOSITS OF A SURFACE IMPOUNDMENTS AT A LEAD SMELTER, THE EPA HAS
CLASSIFIED THEM AS A HAZARDOUS WASTE.  THEREFORE, IT WILL BE NECESSARY TO TEMPORARILY STOCK-PILE
THE EXCAVATED SEDIMENTS IN THE NEW ORE STORAGE BUILDING.

TREATING SEDIMENTS IN THE SMELTER PROCESS WOULD ENABLE ASARCO TO RECOVER SMALL AMOUNTS OF LEAD
AND OTHER METALS; BUT MORE IMPORTANTLY, IT WILL IMMOBILIZE THE REMAINING ARSENIC AND METALS
WITHIN THE SLAG PRODUCED IN THE PROCESS (VITRIFICATION).  A MODIFICATION OF THIS ALTERNATIVE IS
TO DISPOSE OF THE SEDIMENTS AT A LICENSED HAZARDOUS WASTE FACILITY (REFER TO ALTERNATIVES 4D AND
4E FOR LOWER LAKE).  THE COSTS AND IMPLEMENTATION TIME FOR ALTERNATIVE 14 ARE SHOWN IN TABLE
7-2.

7.4.3         APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS) AND THE SEDIMENT
              CLEANUP OBJECTIVES FOR FORMER THORNOCK LAKE ALTERNATIVES

AMBIENT AIR QUALITY STANDARDS FOR SMELTING SEDIMENTS, THE SAME AS FOR SMELTING ORE, ARE EXPECTED
TO BE MET ONCE THE NEW STATE IMPLEMENTATION PLAN FOR REDUCING EMISSIONS TAKES EFFECT.

THE SEDIMENT CLEANUP OBJECTIVE FOR SEDIMENTS IN FORMER THORNOCK LAKE IS THE SAME AS THAT FOR
LOWER LAKE.  THE DEPTH OF SEDIMENT REMOVAL WILL BE 2 FEET BEYOND THE LOWER LIMIT OF THE
ARTIFICIALLY DEPOSITED SEDIMENT LAYER.  THIS ALTERNATIVE IS NOT EXPECTED TO INTERFERE WITH
FUTURE REMEDIAL ACTIONS IN THE AREA.

#ACA
8.  ALTERNATIVES COMPARATIVE ANALYSES

DURING THE FEASIBILITY STUDY, ASARCO DEVELOPED MORE THAN 200 POTENTIAL CLEANUP ALTERNATIVES. 
ALTERNATIVES WERE EVALUATED ACCORDING TO THE REQUIREMENTS OF THE NCP.  IN ADDITION, THEIR
EXPECTED COMPLIANCE WITH NINE ESSENTIAL CRITERIA WERE EVALUATED:

      1.   PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

      2.   COMPLIANCE WITH LEGALLY APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS)

      3.   REDUCTION OF TOXICITY, MOBILITY, AND VOLUME

      4.   SHORT-TERM EFFECTIVENESS

      5.   LONG-TERM EFFECTIVENESS AND PERMANENCE

      6.   IMPLEMENTABILITY

      7.   COST

      8.   COMMUNITY ACCEPTANCE

      9.   STATE AND LOCAL AGENCY ACCEPTANCE



FOUR GROUPS OF ALTERNATIVES WERE EVALUATED, ONE GROUP FOR EACH AREA TO BE REMEDIATED:  LOWER
LAKE, THE SPEISS GRANULATING POND AND PIT, THE ACID PLANT WATER TREATMENT FACILITY, AND FORMER
THORNOCK LAKE.  EACH GROUP OF ALTERNATIVES WAS EVALUATED SEPARATELY.  ALTERNATIVES WITHIN EACH
GROUP WERE EVALUATED BE THE NINE CRITERIA AND AGAINST EACH OTHER. FOR A COMPREHENSIVE EVALUATION
OF ALTERNATIVES, REFER TO THE AUGUST 1989 PROCESS PONDS REMEDIAL INVESTIGATION AND FEASIBILITY
STUDY (RI/FS) REPORT.

8.1  LOWER LAKE

8.1.1   PROTECTIVENESS, SHORT- AND LONG-TERM EFFECTIVENESS, AND PERMANENCE

ALL ALTERNATIVES (EXCEPT NO ACTION) REDUCE THE RISKS FROM METAL AND ARSENIC-BEARING LOWER LAKE
FLUIDS AND SEDIMENTS.  RISKS TO THE COMMUNITY AND TO WORKERS ASSOCIATED WITH THE IMPLEMENTATION
OF THESE ALTERNATIVES WOULD BE LOW.  SMELTING OF EXCAVATED SEDIMENTS WOULD EXPOSE WORKERS TO
METALS AND ARSENIC AT LEVELS SIMILAR TO THOSE OF ROUTINE SMELTING ACTIVITIES.

THE EPA HAS CLASSIFIED BOTTOM SEDIMENTS OF SURFACE IMPOUNDMENTS AT ALL LEAD SMELTERS AS
HAZARDOUS WASTE.  AN EFFECTIVE WAY OF TREATING THIS HAZARDOUS WASTE WOULD BE TO DRY THE MATERIAL
ON LINED PADS, THEN DISPOSE OF IT IN THE SMELTING PROCESS (ALTERNATIVES 4A, 4B, AND 5S). 
SMELTING SEDIMENTS WOULD ALLOW RECOVERY OF SMALL AMOUNTS OF METALS, BUT MORE IMPORTANTLY,
SMELTING IMMOBILIZES RESIDUAL METALS AND OTHER MATERIALS IN SLAG.  THIS PROCESS WOULD BE SIMILAR
TO VITRIFICATION.

DURING IMPLEMENTATION OF THE ALTERNATIVES, SEDIMENTS WOULD REMAIN AS A POTENTIAL SOURCE OF
GROUNDWATER CONTAMINATION UNTIL SEDIMENT REMOVAL IS COMPLETE.  EVEN AFTER EXCAVATION, RESIDUAL
ARSENIC AND METALS IN REMAINING SEDIMENTS MAY IMPACT THE GROUNDWATER.  THE LINER IN THE PROPOSED
STORM RUNOFF CONTAINMENT POND WOULD BE PROTECTIVE, BUT IT MIGHT BREAK.  CONTINUOUS GROUNDWATER
MONITORING WOULD BE REQUIRED TO VERIFY THAT THERE IS NO LEAKAGE FROM THE CONTAINMENT POND.  THE
EQUIPMENT LIFE ASSOCIATED WITH THESE ALTERNATIVES IS EXPECTED TO BE APPROXIMATELY 20 YEARS.

RISK IS INVOLVED WITH TRANSPORTING CONTAMINATED SEDIMENTS TO AN OFFSITE HAZARDOUS WASTE DISPOSAL
FACILITY (ALTERNATIVE 4D).  THE OTHER LOWER LAKE ALTERNATIVES DO NOT INCUR SUCH RISK.  HOWEVER,
ALTERNATIVE 4E MAY POSE SOME RISK TO THE COMMUNITY IN THAT LOCATING A HAZARDOUS WASTE LANDFILL
NEAR THE CITY OF EAST HELENA INCREASES THE RISK OF ADDITIONAL GROUNDWATER CONTAMINATION,
PARTICULARLY IF THE LANDFILL LINER BREAKS. TREATMENT OF PROCESS FLUIDS WOULD PROTECT HUMAN
HEALTH AND THE ENVIRONMENT.  FOR ALTERNATIVE 4B, THE DISCHARGE OF PROCESS FLUIDS TO PRICKLY PEAR
CREEK WOULD REQUIRE TREATMENT OF ARSENIC AND METALS TO BRING LEVELS TO STANDARDS THAT WOULD BE
SPECIFIED BY AN MPDES PERMIT. FOR ALTERNATIVE 5S, IN-PLACE TREATMENT OF PROCESS FLUIDS IS
EXPECTED TO REDUCE ARSENIC AND METALS CONCENTRATIONS IN THE PROCESS FLUIDS, BUT THE TECHNOLOGY
HAS NOT BEEN PROVEN ON A LARGE SCALE.

8.1.2  APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS)

THE OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA) REQUIREMENTS FOR SEDIMENTS HANDLING
WOULD BE THE SAME AS FOR ROUTINE SMELTER OPERATION.  AMBIENT AIR QUALITY STANDARDS FOR SMELTING
SEDIMENTS, THE SAME AS FOR SMELTING ORE, ARE EXPECTED TO BE MET ONCE THE NEW STATE
IMPLEMENTATION PLAN FOR REDUCING EMISSIONS TAKES EFFECT.  AMBIENT AIR QUALITY STANDARDS FOR
AIRBORNE LEAD IN THE PROPOSED SEDIMENT DRYING AREA ALSO ARE EXPECTED TO BE MET.  DRYING AREAS
WILL BE CONSTRUCTED IN ACCORDANCE WITH THE SUBSTANTIVE REQUIREMENTS OF RCRA.

DISPOSAL ACTIONS UNDER ALTERNATIVES 4D AND 4E WOULD REQUIRE THAT THE HAZARDOUS WASTE DISPOSAL
FACILITY BE LICENSED UNDER RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) REGULATIONS AND CERCLA
OFFSITE POLICY.  DISPOSAL OF SEDIMENTS WOULD BE IN ACCORDANCE WITH RCRA REGULATIONS, AND
ALTERNATIVE 4E WOULD REQUIRE RCRA PERMITTING.

ALTERNATIVE 5S WILL MEET PRESCRIBED STANDARDS DESCRIBED FOR IN-PLACE TREATMENT OF PROCESS
FLUIDS.  LARGE-SCALE APPLICATIONS OF THE PROPOSED TREATMENT PROCESS HAVE NOT BEEN PROVEN;
THEREFORE, A CONTINGENCY REMEDY HAS BEEN DEVELOPED.  THE PRESCRIBED FEDERAL AND STATE WATER
QUALITY STANDARDS ARE IDENTIFIED IN CHAPTER 10, STATUTORY DETERMINATIONS.  IF THE CONTINGENCY
REMEDY IS INVOKED, PROCESS FLUIDS PRETREATMENT WILL MEET YET-TO-BE-DETERMINED STANDARDS FOR THE
CONSTITUENTS OF CONCERN.



8.1.3   REDUCTION OF TOXICITY, MOBILITY, AND VOLUME

ALTERNATIVES FOR LOWER LAKE WOULD DECREASE MOBILITY OF THE PRINCIPAL CONTAMINANTS, ARSENIC AND
METALS.  COMPARED TO HAZARDOUS WASTE LANDFILL DISPOSAL ACTIONS (ALTERNATIVES 4D AND 4E),
SMELTING SEDIMENTS (ALTERNATIVES 4A, 4B, AND 5S) WOULD REDUCE THE VOLUME OF WASTE.  BY SMELTING
SEDIMENTS, SOME METALS COULD BE RECOVERED AND RESIDUAL HAZARDOUS METALS WOULD BE IMMOBILIZED IN
THE SLAG.

BOTH SMELTING AND LANDFILL SEDIMENT DISPOSAL ACTIONS WOULD REDUCE THE MOBILITY OF CONTAMINANTS. 
HOWEVER, FOR THE LANDFILL ALTERNATIVES, IF THE LINER IN THE HAZARDOUS WASTE LANDFILL BREAKS,
CONTAMINANTS COULD MOVE INTO THE GROUNDWATER.

ALL PROCESS FLUIDS TREATMENT PROCESSES WOULD REDUCE THE VOLUME OF CONTAMINANTS.  ALTERNATIVE 5S
IS EXPECTED TO REDUCE THE MOBILITY OF CONTAMINANTS AS WELL; HOWEVER, THE ACTIONS DESCRIBED FOR
TREATMENT UNDER THIS ALTERNATIVE NEED TO BE DEMONSTRATED ON A LARGE SCALE.

8.1.4  IMPLEMENTABILITY

AVAILABILITY OF WORK FORCE, EQUIPMENT, MATERIALS, AND LOCATIONS ARE NOT ANTICIPATED TO BE A
PROBLEM FOR MOST ALTERNATIVES.  HOWEVER, LOCATING A HAZARDOUS WASTE DISPOSAL FACILITY NEAR EAST
HELENA (ALTERNATIVE 4E) MAY BE DIFFICULT.  ALTERNATIVES COULD BE DESIGNED NOT TO INTERFERE WITH
POTENTIAL FUTURE REMEDIAL ACTIONS FOR OTHER OPERABLE UNITS.  ALL FLUIDS TREATMENT COMPONENTS OF
THE ALTERNATIVES ARE IMPLEMENTABLE.  HOWEVER, THE IN-PLACE TREATMENT ACTION (ALTERNATIVE 5S)
PROPOSES USING TECHNOLOGIES THAT NEED TO BE DEMONSTRATED ON A LARGER SCALE.  ASARCO IS
INVESTIGATING THE TECHNICAL FEASIBILITY OF ELIMINATING THE GAIN IN THE PROCESS FLUIDS CIRCUITRY
BY TREATING 10 TO 20 GALLONS PER MINUTE BY EVAPORATION PROCESSES (ALTERNATIVE 5S).  PILOT-SCALE
TESTING WOULD BE REQUIRED PRIOR TO FULL-SCALE IMPLEMENTATION OF THE FLUIDS TREATMENT COMPONENTS
OF ALL ALTERNATIVES.

8.1.5  COSTS

THE TOTAL PRESENT WORTH OF ALTERNATIVES RANGES FROM $6,015,300 (ALTERNATIVE 5S) TO $17,749,400
(ALTERNATIVE 4D).  OTHER ALTERNATIVES (4A, 4B, 4E) HAVE PRESENT WORTH COSTS OF APPROXIMATELY
$13,000,000. REFER TO TABLE 7-2 FOR SPECIFIC CAPITAL, OPERATING, AND MAINTENANCE COSTS.

8.1.6   LOWER LAKE ALTERNATIVES EVALUATION SUMMARY

FIVE ALTERNATIVES (OTHER THAN NO ACTION) WERE EVALUATED FOR LOWER LAKE. DISPOSAL OF SEDIMENTS IN
THE SMELTER PROCESS AND IN-PLACE TREATMENT OF PROCESS FLUIDS BY CO-PRECIPITATION APPEAR TO BE
THE MOST ATTRACTIVE ACTIONS.  THESE ACTIONS ARE PART OF ALTERNATIVE 5S.

8.2  SPEISS GRANULATING POND AND PIT

8.2.1   PROTECTIVENESS, SHORT AND LONG-TERM EFFECTIVENESS, AND PERMANENCE

ALTERNATIVES WOULD INVOLVE EXCAVATION OF CONTAMINATED SOILS.  THE PARTIAL OR COMPLETE REMOVAL OF
CONTAMINATED SOILS, COMBINED WITH ACTIONS TO PREVENT LEAKAGE OF FLUIDS, WOULD HELP PREVENT
FURTHER GROUNDWATER CONTAMINATION.  CURRENT DATA INDICATE THAT 6 FEET OF EXCAVATION WOULD BE
REQUIRED FOR PROTECTING GROUNDWATER, BUT EXCAVATION TO APPROXIMATELY 20 FEET IS RECOMMENDED. 
REGARDLESS OF EXCAVATION DEPTH, RESIDUAL ARSENIC AND METALS COULD POTENTIALLY IMPACT THE
GROUNDWATER.

RISKS TO WORKERS ARE TYPICAL OF RISKS WITHIN THE SMELTER, AND INCLUDE POTENTIAL EXPOSURE TO
ARSENIC AND METALS-BEARING SEDIMENT AND AIR PARTICULATES.  THE LONG-TERM RELIABILITY OF BOTH
ALTERNATIVES IS EXPECTED TO BE GOOD.

IN ALTERNATIVE 8B+7H, PROTECTIVENESS IS ACHIEVED BY UPGRADING THE EXISTING PIT AND REPLACING THE
POND.  WITH THIS ALTERNATIVE, THERE IS SOME RISK OF BREAKING THE UPGRADED LINER AND RELEASING
CONTAMINANTS. MORE PROTECTIVENESS WOULD BE OFFERED BY REPLACING THE EXISTING PIT AND POND WITH
NEW STRUCTURES (ALTERNATIVE 8B+7E).



8.2.2    APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS)

AMBIENT AIR QUALITY STANDARDS FOR SMELTING SOILS, THE SAME AS FOR SMELTING ORE, ARE EXPECTED TO
BE MET ONCE THE NEW STATE IMPLEMENTATION PLAN FOR REDUCING EMISSIONS TAKES EFFECT.  OSHA
REQUIREMENTS FOR SOILS HANDLING WOULD BE THE SAME AS FOR ROUTINE SMELTER OPERATION.

8.2.3  REDUCTION OF TOXICITY, MOBILITY, AND VOLUME

MOBILITY AND VOLUME OF THE CONTAMINANTS IN SOILS WOULD BE PERMANENTLY REDUCED.  ARSENIC AND
METALS WOULD BE TREATED IN THE SMELTING PROCESS. THE MOBILITY OF METALS IN SPEISS FLUIDS WOULD
BE REDUCED BY LEAK PREVENTION.

8.2.4  IMPLEMENTABILITY

EQUIPMENT, PERSONNEL, AND FACILITIES REQUIRED FOR IMPLEMENTATION ARE AVAILABLE.  THE TECHNOLOGY
FOR EXCAVATION AND SMELTING SOILS IS DEMONSTRATED AND RELIABLE.  IF NECESSARY, SOILS COULD BE
EXCAVATED TO A MAXIMUM PRACTICAL DEPTH OF APPROXIMATELY 20 FEET.

POTENTIAL CONFLICTS WITH FUTURE GROUNDWATER REMEDIAL ACTIONS MAY INVOLVE THE IMPACT OF RESIDUAL
CONTAMINANTS ON GROUNDWATER.  THE EFFECT OF THESE ALTERNATIVES ON THE GROUNDWATER SYSTEM MAY BE
MONITORED BY A GROUNDWATER NETWORK.

8.2.5  COSTS

THE TOTAL PRESENT WORTH OF THE ALTERNATIVES ARE $750,900 (ALTERNATIVE 8B+7E) AND $624,300
(ALTERNATIVE 8B+7H).  REFER TO TABLE 7-2 FOR SPECIFIC CAPITAL, OPERATING, AND MAINTENANCE COSTS.

8.2.6    SPEISS GRANULATING POND AND PIT ALTERNATIVES EVALUATION SUMMARY

EITHER ALTERNATIVE WOULD BE APPROPRIATE FOR REMEDIATION OF THIS AREA. HOWEVER, ALTERNATIVE 8B+7E
IS PREFERRED BECAUSE IT OFFERS MORE PROTECTION THROUGH REPLACEMENT OF BOTH THE POND AND THE PIT.

8.3  ACID PLANT WATER TREATMENT FACILITY

8.3.1   PROTECTIVENESS, SHORT AND LONG-TERM EFFECTIVENESS, AND PERMANENCE

SOIL LEACH (EP TOXICITY) TEST RESULTS INDICATE THAT SOILS UNDER THE ACID PLANT WATER TREATMENT
FACILITY EXHIBIT CHARACTERISTICS OF EP TOXICITY THROUGHOUT THE SOIL PROFILE.  FOR THAT REASON,
SOIL REMOVAL WOULD BE TO APPROXIMATELY 20 FEET TO PROTECT THE GROUNDWATER.  SOILS WILL BE
SMELTED.  ALTHOUGH THESE SOILS EXHIBIT CHARACTERISTICS OF EP TOXICITY, THE METALS CONTAINED
WITHIN THEM ARE A BY-PRODUCT OF THE SMELTING PROCESS AND MAY THEREFORE BE RETURNED TO THE
ORIGINAL PROCESS BY WHICH THEY WERE GENERATED.

THE RISKS ASSOCIATED WITH EXCAVATION ARE LOW AND ARE SIMILAR TO THOSE DESCRIBED FOR THE SPEISS
GRANULATING POND AND PIT ALTERNATIVES.  THE LONG-TERM RELIABILITY IS GOOD.  HOWEVER, RESIDUAL
CONTAMINANTS COULD POTENTIALLY IMPACT THE GROUNDWATER.

ALTERNATIVE 11E INCLUDES RELINING THE SETTLING POOL INSTEAD OF REPLACING IT.  THE USE OF A LINER
WOULD BE LESS PROTECTIVE THAN REPLACEMENT OF THE POOL BECAUSE THE LINER COULD BREAK.  THE 
EFFECTIVENESS OF THE LINER COULD BE MONITORED BY A SECONDARY LEAK PROTECTION SYSTEM AND A
MONITORING WELL NETWORK.  REMAINING RISKS TO GROUNDWATER WOULD INCLUDE POTENTIAL CONTAMINATION
FROM SOILS UNDERLYING THE RELINED PONDS.  LONG-TERM RELIABILITY DEPENDS ON PROPER OPERATION,
INSPECTION, AND MAINTENANCE OF THE FACILITY.  IF FACILITIES ARE PROPERLY MAINTAINED, NO
LONG-TERM PROBLEMS SHOULD OCCUR.

ALTERNATIVES 11D AND 11F WOULD BE MORE PROTECTIVE THAN ALTERNATIVE 11E. RISKS ASSOCIATED WITH
ACID PLANT FLUID LEAKAGE TO GROUNDWATER AND POTENTIAL LEACHING OF CONTAMINANTS FROM UNDERLYING
SOILS WOULD BE REDUCED.  THE EFFECTIVENESS OF TANK INSTALLATION CAN BE MONITORED BY A SECONDARY
LEAK DETECTION SYSTEM AND A MONITORING WELL NETWORK.

IN THE LONG-TERM, THE SETTLING POND AND SOILS BENEATH THE EXISTING FACILITY AND SEDIMENT DRYING
AREA COULD CONTAMINATE GROUNDWATER. LONG-TERM RELIABILITY IS DEPENDENT ON PROPER OPERATION AND
MAINTENANCE OF THE FACILITY.



8.3.2   APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS)

AMBIENT AIR QUALITY STANDARDS, SIMILAR TO THOSE DESCRIBED FOR THE SPEISS GRANULATING POND AND
PIT AREA, ARE EXPECTED TO BE MET.  OSHA REQUIREMENTS FOR SOILS HANDLING WOULD BE THE SAME AS FOR
ROUTINE SMELTER OPERATION.  TANK DESIGN AND CONSTRUCTION (ALTERNATIVE 11D) ARE EXPECTED TO MEET
RCRA REQUIREMENTS FOR LEAK DETECTION AND SECONDARY CONTAINMENT. FOR ALTERNATIVE 11E, THE LINING
ON THE POND MAY NOT MEET RCRA REQUIREMENTS FOR LEAK DETECTION AND SECONDARY CONTAINMENT.

8.3.3  REDUCTION OF TOXICITY, MOBILITY, AND VOLUME

FOR ALTERNATIVES 11D AND 11F, THE ACID PLANT WATER TREATMENT FACILITY WOULD BE REPLACED (EXCEPT
FOR THE NEUTRALIZING TANKS), THEREBY REDUCING A SOURCE OF GROUNDWATER CONTAMINATION.  THE
MOBILITY OF ACID PLANT FLUIDS WOULD BE REDUCED.  SMELTING WOULD REDUCE BOTH MOBILITY AND VOLUME
OF CONTAMINANTS IN THE SOILS, AS WELL AS RETURN THE METALS TO THE PROCESS BY WHICH THEY WERE
GENERATED.  REDUCTION OF CONTAMINANT MOBILITY WOULD BE ACCOMPLISHED BY LINING THE SETTLING POND
AND BY REPLACING SETTLING DUMPSTERS AND TROUGHS.  SOILS UNDER THE SETTLING POND REMAIN AS
POTENTIAL SOURCES OF GROUNDWATER CONTAMINATION.

FOR ALTERNATIVES 11D AND 11F, THE MOBILITY OF FLUID CONTAMINANTS FROM THE SETTLING DUMPSTERS
TROUGHS, AND SEDIMENT DRYING AREA IS REDUCED. HOWEVER THE MAIN SETTLING POND REMAINS A POTENTIAL
SOURCE OF GROUNDWATER CONTAMINATION.  CONTAMINATED SOILS REMAINING BENEATH TROUGHS, DUMPSTERS,
AND THE SEDIMENT DRYING AREA AFTER EXCAVATION COULD CONTAMINATE THE GROUNDWATER.  ALL
ALTERNATIVES (EXCEPT NO ACTION) ARE EXPECTED TO BE EFFECTIVE IN REDUCING THE VOLUME AND MOBILITY
OF CONTAMINANTS IN THE SOILS AND GROUNDWATER.

8.3.4  IMPLEMENTABILITY

ADEQUATE WORK FORCE, EQUIPMENT, AND MATERIALS ARE AVAILABLE.  EXCAVATION TECHNOLOGY AND DISPOSAL
IN THE SMELTER PROCESS IS DEMONSTRATED AND RELIABLE.  CONTAMINATED SOILS COULD BE EXCAVATED TO A
MAXIMUM PRACTICAL DEPTH.  NO CONFLICTS WITH FUTURE REMEDIAL ACTIONS ARE EXPECTED, EXCEPT FOR
POTENTIAL IMPACTS OF REMAINING SOILS ON THE GROUNDWATER.  THE EFFECT OF THIS ALTERNATIVE ON THE
GROUNDWATER SYSTEM CAN BE MONITORED BY A MONITORING WELL NETWORK.  THERE WILL BE NO LONG-TERM
OPERATION AND MAINTENANCE FOR SOIL REMOVAL AND PROCESSING.

FOR ALTERNATIVE 11D, TANK CONSTRUCTION WAS PREVIOUSLY DEMONSTRATED SUCCESSFULLY AT FORMER
THORNOCK LAKE.  THE TANK COULD BE CONSTRUCTED WITHIN THE EXISTING POOL.  THIS MAY REQUIRE
TEMPORARY SHUTDOWN OF THE ACID PLANT WATER TREATMENT FACILITY.  PROPER MAINTENANCE OF THE LINED
FACILITY AND THE TANK WOULD BE REQUIRED.

FOR ALTERNATIVES 11D AND 11E, TEMPORARY STORAGE OF ACID PLANT FLUIDS DURING TANK CONSTRUCTION
WOULD HAVE TO BE PROVIDED.  FOR ALTERNATIVE 11E, THE SETTLING POOL WOULD REQUIRE DRAINING,
SEDIMENT REMOVAL, AND POSSIBLY SOME CONCRETE REPAIR WORK PRIOR TO INSTALLATION OF THE LINER.
LINERS ARE GENERALLY RELIABLE AND EASY TO INSTALL.

ALL FLUIDS TREATMENT COMPONENTS OF THE ALTERNATIVES ARE IMPLEMENTABLE. IN THE LONG-TERM, PROPER
OPERATION AND MAINTENANCE MUST BE PERFORMED TO ACHIEVE PROPER HANDLING OF CONTAMINANT FLUIDS.

8.3.5  COSTS

THE TOTAL PRESENT WORTH OF ALTERNATIVES RANGES FROM $1,754,800 (ALTERNATIVE 11E) TO $2,859,300
(ALTERNATIVE 11F).  ALTERNATIVE 11D HAS A TOTAL PRESENT WORTH OF $1,958,500.  REFER TO TABLE 7-2
FOR SPECIFIC CAPITAL, OPERATING, AND MAINTENANCE COSTS.

8.3.6  ACID PLANT WATER TREATMENT FACILITY ALTERNATIVES EVALUATION SUMMARY

FOR ALL ALTERNATIVES (EXCEPT NO ACTION) EXCAVATION TO PRACTICAL LIMITS WOULD REMOVE SOIL
CONTAMINANTS AND HELP PROTECT THE GROUNDWATER. SMELTING CONTAMINATED SOILS WOULD REDUCE
CONTAMINANT MOBILITY AND VOLUME, AS WELL AS RETURN THE METALS TO THE PROCESS BY WHICH THEY WERE
GENERATED.  ALTERNATIVE 11D INCLUDES LINING THE DUMPSTER PAD AND REPLACING THE CONCRETE PAD. 
ALTERNATIVE 11F, WHICH INVOLVES REPLACING THE FACILITY, ALSO WOULD PREVENT LEAKAGE OF ACID PLANT
FLUIDS. ALTERNATIVE 11D IS THE PREFERRED ALTERNATIVE.



8.4  FORMER THORNOCK LAKE

ONLY ONE ALTERNATIVE (OTHER THAN NO ACTION) EXISTS FOR THE REMEDIATION OF FORMER THORNOCK LAKE. 
VARIATIONS OF THIS ALTERNATIVE, INCLUDING DISPOSAL OF SEDIMENTS AT A HAZARDOUS WASTE FACILITY,
COULD BE CONSIDERED.  THIS ALTERNATIVE WAS EVALUATED AGAINST THE ESSENTIAL CRITERIA.

8.4.1         PROTECTIVENESS, SHORT AND LONG-TERM EFFECTIVENESS, AND PERMANENCE

EXCAVATION OF SEDIMENTS WOULD OFFER PROTECTION SIMILAR TO THAT DESCRIBED IN ALTERNATIVES FOR
LOWER LAKE, EXCEPT THAT THERE ARE NO PROCESS FLUIDS. ALSO, COMMUNITY AND WORKER RISKS WOULD BE
SIMILAR.  RESIDUAL RISKS WOULD INCLUDE CONTAMINANTS ALREADY IN THE GROUNDWATER SYSTEM.  THE
PROCESS OF SEDIMENT REMOVAL AND SMELTING IS RELIABLE IN THE LONG TERM.

8.4.2         APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS)

AMBIENT AIR QUALITY STANDARDS FOR SMELTING SEDIMENTS, THE SAME AS FOR SMELTING ORE, ARE EXPECTED
TO BE MET ONCE THE NEW STATE IMPLEMENTATION PLAN FOR REDUCING EMISSIONS TAKES EFFECT.  AMBIENT
AIR QUALITY STANDARDS FOR AIRBORNE LEAD IN THE PROPOSED SEDIMENT DRYING AREA ARE ALSO EXPECTED
TO BE MET.  THE OSHA REQUIREMENTS FOR SEDIMENTS HANDLING WOULD BE THE SAME AS FOR ROUTINE
SMELTER OPERATION.

8.4.3         REDUCTION OF TOXICITY, MOBILITY, AND VOLUME

SEDIMENTS WOULD BE REMOVED.  SMELTING SIMILAR TO THAT DESCRIBED FOR LOWER LAKE SEDIMENTS WOULD
PERMANENTLY REDUCE CONTAMINANT MOBILITY AND VOLUME.

THE EXCAVATION AND SMELTING OF SEDIMENTS HAS ALREADY BEEN IMPLEMENTED FOR PART OF FORMER
THORNOCK LAKE.  THE RELIABILITY OF EXCAVATION AND DISPOSAL HAS BEEN DEMONSTRATED.  THIS
ALTERNATIVE WILL NOT INTERFERE WITH FUTURE REMEDIAL ACTIONS.  HOWEVER, CONTAMINANTS REMAINING
AFTER EXCAVATION COULD IMPACT THE GROUNDWATER.

EFFECTIVENESS IS DEPENDENT ON TOTAL REMOVAL OF FINE-GRAINED CONTAMINATED SEDIMENTS.  REMOVAL CAN
BE VISUALLY MONITORED AND VERIFIED BY SAMPLING. NO LONG-TERM OPERATION AND MAINTENANCE WOULD BE
NECESSARY IF THE FORMER LIKE IS NOT REUSED.  IF THE POND IS INTENDED AS AN OVERFLOW STORAGE
FACILITY, THEN LONG-TERM MAINTENANCE OF THE LINER SYSTEM WOULD BE REQUIRED.

8.4.4  IMPLEMENTABILITY

THIS ALTERNATIVE CAN BE IMPLEMENTED AS A SMELTER OPERATING IMPROVEMENT. APPROVALS FROM THE EPA
AND MDHES WOULD BE REQUIRED.  AN ADEQUATE WORK FORCE AND MATERIALS ARE AVAILABLE FOR
IMPLEMENTATION OF THIS ALTERNATIVE.

8.4.3  REDUCTION OF TOXICITY, MOBILITY, AND VOLUME

SEDIMENTS WOULD BE REMOVED.  SMELTING SIMILAR TO THAT DESCRIBED FOR LOWER LAKE SEDIMENTS WOULD
PERMANENTLY REDUCE CONTAMINANT MOBILITY AND VOLUME.

THE EXCAVATION AND SMELTING OF SEDIMENTS HAS ALREADY BEEN IMPLEMENTED FOR PART OF FORMER
THORNOCK LAKE.  THE RELIABILITY OF EXCAVATION AND DISPOSAL HAS BEEN DEMONSTRATED.  THIS
ALTERNATIVE WILL NOT INTERFERE WITH FUTURE REMEDIAL ACTIONS.  HOWEVER, CONTAMINANTS REMAINING
AFTER EXCAVATION COULD IMPACT THE GROUNDWATER.

EFFECTIVENESS IS DEPENDENT ON TOTAL REMOVAL OF FINE-GRAINED CONTAMINATED SEDIMENTS.  REMOVAL CAN
BE VISUALLY MONITORED AND VERIFIED BY SAMPLING. NO LONG-TERM OPERATION AND MAINTENANCE WOULD BE
NECESSARY IF THE FORMER LAKE IS NOT REUSED.  IF THE POND IS INTENDED AS AN OVERFLOW STORAGE
FACILITY, THEN LONG-TERM MAINTENANCE OF THE LINER SYSTEM WOULD BE REQUIRED.

8.4.4  IMPLEMENTABILITY

THIS ALTERNATIVE CAN BE IMPLEMENTED AS A SMELTER OPERATING IMPROVEMENT. APPROVALS FROM THE EPA
AND MDHES WOULD BE REQUIRED.  AN ADEQUATE WORK FORCE AND MATERIALS ARE AVAILABLE FOR
IMPLEMENTATION OF THIS ALTERNATIVE.



8.4.5  COSTS

THE PRESENT WORTH OF ALTERNATIVE 14 IS ESTIMATED AT $19,000.  REFER TO TABLE 7-2 FOR CAPITAL,
OPERATING, AND MAINTENANCE COSTS.

8.4.6  STATE AND COMMUNITY ACCEPTANCE

THE GENERAL REACTION TO THE PROPOSED PLAN AND PREFERRED ALTERNATIVES WAS POSITIVE.  REFER TO THE
RESPONSIVENESS SUMMARY (APPENDIX A) FOR DETAILED COMMENTS ON THE PROPOSED PLAN.

8.4.7  FORMER THORNOCK LAKE ALTERNATIVES EVALUATION SUMMARY

SINCE NO OTHER ALTERNATIVES (EXCEPT NO ACTION) ARE UNDER CONSIDERATION FOR FORMER THORNOCK LAKE,
ALTERNATIVE 14 IS THE PREFERRED ALTERNATIVE.

8.5  ALTERNATIVES EVALUATION PROCESS SUMMARY

THROUGH THE EVALUATION PROCESS, ONE ALTERNATIVE FOR EACH AREA WAS IDENTIFIED AS THE MOST
APPROPRIATE MEANS OF REMEDIATION.  FOR LOWER LAKE, THE SPEISS GRANULATING POND AND PIT, THE ACID
PLANT WATER TREATMENT FACILITY, AND FORMER THORNOCK LAKE, THESE ALTERNATIVES ARE 5S, 8B+7E, 11F,
AND 14, RESPECTIVELY.  THE EPA AND MDHES BELIEVE THAT THESE ALTERNATIVES WILL SATISFY MOST OF
THE STATUTORY REQUIREMENTS PRESENTED IN THE ARARS ANALYSIS.  THE CHOICE OF PREFERRED
ALTERNATIVES REFLECTS THE PREFERENCE FOR TREATMENT AS THE PRINCIPAL ELEMENT.

#SR
9.  THE SELECTED REMEDY

THE REMEDY SELECTED FOR THE PROCESS PONDS OPERABLE UNIT IS A COMBINATION OF REMEDIES, ONE FOR
EACH OF THE FOUR AREAS: LOWER LAKE, THE SPEISS GRANULATING POND AND PIT, THE ACID PLANT WATER
TREATMENT FACILITY, AND FORMER THORNOCK LAKE.  THIS CHAPTER PRESENTS DETAILS OF THE SELECTED
ALTERNATIVES FOR EACH AREA, INCLUDING:

• TREATMENT AND CONTAINMENT ACTIONS

• COSTS

• REMEDIATION GOALS AND POINTS OF COMPLIANCE

• EXPLANATION OF HOW THE ACTIONS MEET THE STATUTORY REQUIREMENTS OR PRESCRIBED
STANDARDS

9.1  LOWER LAKE

THE SELECTED REMEDY FOR LOWER LAKE, ALTERNATIVE 5S, INCLUDES THE FOLLOWING ACTIONS:

• REPLACE LOWER LAKE WITH STORAGE TANKS

• CONSTRUCT A LINED POND FOR STORM WATER RUNOFF

• IN-PLACE CO-PRECIPITATION OF LOWER LAKE PROCESS WATERS

• REMOVE SEDIMENTS BY DREDGE, DRAGLINE, OR INDUSTRIAL VACUUM

• DRY SEDIMENTS ON DRYING PAD

• SMELT SEDIMENTS IN THE SMELTER PROCESS

SINCE THE IN-PLACE TREATMENT OF PROCESS WATERS HAS NOT BEEN PROVEN ON A LARGE SCALE, A
CONTINGENCY REMEDY, ALTERNATIVE 4A, HAS BEEN SELECTED FOR IMPLEMENTATION IN CASE IMPLEMENTATION
OF THE SELECTED ALTERNATIVE FAILS TO RESULT IN ACHIEVING ARARS (OR PRESCRIBED STANDARDS). 
ALTERNATIVE 4A IS IDENTICAL TO ALTERNATIVE 5S, EXCEPT FOR THE WAY IN WHICH PROCESS WATERS ARE
TREATED.  ALTERNATIVE 4A INVOLVES PRE-TREATMENT OF PROCESS WATERS FOLLOWED BY DISCHARGE TO THE
POTW.



PREPARATION FOR THE IMPLEMENTATION OF THE CONTINGENCY REMEDY, ALTERNATIVE 4A, SHOULD COMMENCE
IMMEDIATELY, SO THAT REMEDIAL ACTIONS WILL NOT BE DELAYED IF SELECTED REMEDY, ALTERNATIVE 5S,
DOES NOT MEET PRESCRIBED STANDARDS FOR IN-PLACE TREATMENT.  THE EPA, STATE, AND LOCAL COMMUNITY
SHOULD FOLLOW THE FEDERAL EFFLUENT GUIDELINES (40 CFR 421.72, IN PART) IN DEVELOPING A COMMUNITY
PRETREATMENT PROGRAM,

• IN-PLACE CO-PRECIPITATION OF LOWER LAKE PROCESS WATERS

• REMOVE SEDIMENTS BY DREDGE, DRAGLINE, OR INDUSTRIAL VACUUM

• DRY SEDIMENTS ON DRYING PAD

• SMELT SEDIMENTS IN THE SMELTER PROCESS

SINCE THE IN-PLACE TREATMENT OF PROCESS WATERS HAS NOT SEEN PROVEN ON A LARGE SCALE, A
CONTINGENCY REMEDY, ALTERNATIVE 4A, HAS BEEN SELECTED FOR IMPLEMENTATION IN CASE IMPLEMENTATION
OF THE SELECTED ALTERNATIVE FAILS TO RESULT IN ACHIEVING ARARS (OR PRESCRIBED STANDARDS). 
ALTERNATIVE 4A IS IDENTICAL TO ALTERNATIVE 5S, EXCEPT FOR THE WAY IN WHICH PROCESS WATERS ARE
TREATED.  ALTERNATIVE 4A INVOLVES PRETREATMENT OF PROCESS WATERS FOLLOWED BY DISCHARGE TO THE
POTW.

PREPARATION FOR THE IMPLEMENTATION OF THE CONTINGENCY REMEDY, ALTERNATIVE 4A, SHOULD COMMENCE
IMMEDIATELY, SO THAT REMEDIAL ACTIONS WILL NOT BE DELAYED IF THE SELECTED REMEDY, ALTERNATIVE
5S, DOES NOT MEET PRESCRIBED STANDARDS FOR IN-PLACE TREATMENT.  THE EPA, STATE, AND LOCAL
COMMUNITY SHOULD FOLLOW THE FEDERAL EFFLUENT GUIDELINES (40 CFR 421.72, IN PART) IN DEVELOPING A
COMMUNITY PRETREATMENT PROGRAM, INCLUDING DEVELOPMENT OF PRETREATMENT STANDARDS, FOR THE
CONTAMINANTS OF CONCERN.

ACTIONS FOR BOTH ALTERNATIVES ARE DESCRIBED IN DETAIL IN CHAPTER 7.  THE VOLUMES OF CONTAMINANTS
ADDRESSED BY THESE ALTERNATIVES ARE ALSO DESCRIBED IN CHAPTER 7.  THE TIME REQUIRED TO IMPLEMENT
ALTERNATIVES 4A OR 5S WILL BE 5 YEARS, EXCLUDING SMELTING TIME.

SMELTING OF LOWER LAKE SEDIMENTS WILL TAKE PRECEDENCE OVER SMELTING SEDIMENTS AND SOILS FROM
OTHER AREAS.  HOWEVER, DURING THE TIME IT TAKES TO PREPARE LOWER LAKE SEDIMENTS FOR SMELTING
SOILS AND SEDIMENTS FROM OTHER AREAS SHOULD BE SMELTED.  THE MATERIALS REQUIRING SMELTING ARE,
IN ORDER OF DECREASING PRIORITY; LOWER LAKE SEDIMENTS, FORMER THORNOCK LAKE SEDIMENTS, SOILS
FROM THE ACID PLANT AREA, AND SOILS FROM THE SPEISS GRANULATING AREA.  IT IS EXPECTED TO TAKE 12
TO 15 YEARS TO SMELT ALL THE EXCAVATED SOILS AND SEDIMENTS.

FOR THE SELECTED REMEDY, ALTERNATIVE 5S, THE EPA WILL REQUIRE A TREATABILITY STUDY PLAN BEFORE
ANY TREATABILITY STUDY TESTS WILL BE DONE.  AS SOON AS POSSIBLE, ASARCO WILL SUBMIT TO THE EPA A
TREATABILITY STUDY WORK PLAN AND, BY JUNE 15, 1990 A TREATABILITY STUDY REPORT.  THE REPORT
SHOULD DOCUMENT WHETHER OR NOT IN-PLACE CO-PRECIPITATION OF LOWER LAKE PROCESS WATERS IS
EXPECTED TO MEET THE PRESCRIBED STANDARDS PRESENTED IN CHAPTERS 7 AND 10.

9.2   SPEISS GRANULATING POND AND PIT

THE SELECTED REMEDY FOR THE SPEISS GRANULATING POND AND PIT, ALTERNATIVE 8B+7E, INCLUDES THE
FOLLOWING ACTIONS:

• EXCAVATE SOILS

• SMELT SOILS IN THE SMELTER PROCESS

• REPLACE EXISTING POND WITH TANK AND SECONDARY CONTAINMENT FACILITY

• REPLACE EXISTING PIT WITH A NEW LINED FACILITY

DESCRIPTIONS OF THESE ACTIONS AND OF THE VOLUMES OF MATERIAL ADDRESSED BY THIS ALTERNATIVE ARE
PRESENTED IN CHAPTER 7.  CAPITAL AND O&M COSTS ARE SHOWN IN TABLE 7-2.  THE TIME REQUIRED TO
IMPLEMENT ALTERNATIVE 8B+7E WILL BE 2 YEARS, NOT INCLUDING THE SMELTING OF EXCAVATED SOILS AND
COMPLETE REMEDIATION OF THE SPEISS PIT.  THE EPA MAY GRANT AN ADDITIONAL 12 TO 18 MONTHS TO
COMPLETELY REPLACE THE SPEISS GRANULATING PIT AND EXCAVATE THE UNDERLYING SOILS.  ALTHOUGH



REMEDIATION OF THE SPEISS PIT MAY BE DEFERRED TO 1992, LEAKAGE FROM THE SPEISS GRANULATING PIT
MUST BE STOPPED IMMEDIATELY BY USE OF A LINER OR OTHER COMPARABLE TECHNOLOGY. SMELTING OF
EXCAVATED SOILS MAY TAKE UP TO 12 TO 15 YEARS.  SOILS EXCAVATED FROM THE SPEISS GRANULATING POND
AND PIT WILL BE SMELTED AFTER SEDIMENTS AND SOILS FROM ALL OTHER AREAS ARE SMELTED.

THE CLEANUP OBJECTIVES BASED ON EP TOXICITY TEST DATA, WILL BE EXCAVATION OF SOILS WITH LEACHATE
CONCENTRATIONS EXCEEDING MCLS, OR EXCAVATION TO MAXIMUM PRACTICAL LIMITS (APPROXIMATELY 20
FEET).  THESE OBJECTIVES WILL REQUIRE ADDITIONAL SOIL CORE SAMPLING AT THE SPEISS GRANULATING
POND AND PIT.

9.3  ACID PLANT WATER TREATMENT FACILITY

THE SELECTED REMEDY FOR THE ACID PLANT WATER TREATMENT FACILITY, ALTERNATIVE 11F, INCLUDES THE
FOLLOWING ACTIONS:

• REPLACE EXISTING POND AND SETTLING SYSTEM WITH CLOSED CIRCUIT FILTRATION TREATMENT
SYSTEM

• EXCAVATE CONTAMINATED SOILS

• SMELT CONTAMINATED SOILS IN THE SMELTER PROCESS, THUS RETURNING METALS TO THE
PROCESS BY WHICH THEY WERE GENERATED.

DESCRIPTIONS OF THESE ACTIONS AND OF THE VOLUMES OF MATERIAL ADDRESSED BY THIS ALTERNATIVE ARE
PRESENTED IN CHAPTER 7.  CAPITAL AND O&M COSTS ARE SHOWN IN TABLE 7-2.  THE TIME REQUIRED TO
IMPLEMENT ALTERNATIVE 11F WILL BE 1 YEAR, NOT INCLUDING THE TIME REQUIRED FOR SMELTING EXCAVATED
SOILS.  SOILS EXCAVATED FROM THE ACID PLANT WATER TREATMENT FACILITY WILL BE SMELTED AFTER
SMELTING SEDIMENTS EXCAVATED FROM LOWER LAKE AND FORMER THORNOCK LAKE, AND BEFORE SMELTING SOILS
EXCAVATED FROM THE SPEISS GRANULATING POND AND PIT.

THE CLEANUP OBJECTIVES, BASED ON EP TOXICITY TEST DATA, WILL BE EXCAVATION OF SOILS WITH
LEACHATE CONCENTRATIONS EXCEEDING MCLS, OR EXCAVATION TO MAXIMUM PRACTICAL LIMITS (APPROXIMATELY
20 FEET).  THESE OBJECTIVES WILL REQUIRE ADDITIONAL SOIL CORE SAMPLING OF THE ACID PLANT WATER
TREATMENT FACILITY.

9.4  FORMER THORNOCK LAKE

THE SELECTED REMEDY FOR FORMER THORNOCK LAKE, ALTERNATIVE 14, INCLUDES THE FOLLOWING ACTIONS:

• EXCAVATE SEDIMENTS

• SMELT SEDIMENTS IN SMELTER PROCESS

DESCRIPTIONS OF THESE ACTIONS AND OF THE VOLUMES OF MATERIAL ADDRESSED BY THIS ALTERNATIVE ARE
PRESENTED IN CHAPTER 7.  CAPITAL AND O&M COSTS ARE SHOWN IN TABLE 7-2.  THE TIME REQUIRED FOR
EXCAVATION WILL BE 6 MONTHS.

ALTHOUGH SEDIMENTS FROM LOWER LAKE HAVE HIGH PRIORITY FOR SMELTING, SOME OR ALL OF THE SEDIMENTS
FROM FORMER THORNOCK LAKE WILL BE SMELTED FIRST, UNTIL LOWER LAKE SEDIMENTS HAVE BEEN DRIED AND
READIED FOR THE SMELTER PROCESS.  THEN, THE SMELTING OF LOWER LAKE SEDIMENTS WOULD TAKE
PRECEDENCE.

9.5  PERFORMANCE REQUIREMENTS

REMEDIATION GOALS FOR ALL AREAS ARE THE REQUIREMENTS THAT HAVE BEEN IDENTIFIED AS APPLICABLE OR
RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS) OR SOIL AND SEDIMENT CLEANUP OBJECTIVES.  THESE
GOALS WERE DETERMINED BY THE EPA BASED ON DATA COLLECTED DURING THE REMEDIAL INVESTIGATION (RI).

THE OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA) REQUIREMENTS FOR SEDIMENTS HANDLING
WOULD BE THE SAME AS FOR ROUTINE SMELTER OPERATION.  AMBIENT AIR QUALITY STANDARDS FOR SMELTING
SEDIMENTS, THE SAME AS FOR SMELTING ORE, ARE EXPECTED TO BE MET ONCE THE NEW STATE
IMPLEMENTATION PLAN TAKES EFFECT.  AMBIENT AIR QUALITY STANDARDS FOR AIRBORNE LEAD IN THE
PROPOSED SEDIMENT DRYING AREA ALSO ARE EXPECTED TO BE MET.  TANK DESIGN AND CONSTRUCTION ARE



EXPECTED TO MEET RCRA REQUIREMENTS FOR LEAK DETECTION AND SECONDARY CONTAINMENT.

THE IN-PLACE TREATMENT OF PROCESS FLUIDS WILL REQUIRE MEETING PRESCRIBED STANDARDS IDENTIFIED BY
THE EPA.  SOME OF THE ARARS WILL BE WAIVED.  THE PRESCRIBED STANDARDS FOR ARSENIC, CADMIUM,
COPPER, LEAD, AND ZINC ARE 0.02, 0.01, 0.004 TO 0.008 0.05 AND 0.11 MG/L, RESPECTIVELY.  THE
POINT OF COMPLIANCE WILL BE WITHIN LOWER LAKE. IN-PLACE TREATMENT BY CO-PRECIPITATION IS
EXPECTED TO ACHIEVE THE PRESCRIBED STANDARDS.

THE DEPTH OF SEDIMENT EXCAVATION HAS BEEN DETERMINED, IN PART, BY THE RESULTS OF EP TOXICITY
TESTS AND THE ABILITY OF THE LEACHATE TO MEET FEDERAL DRINKING WATER STANDARDS.  RESIDUAL
CONTAMINANTS IN REMAINING SEDIMENTS MAY CAUSE PROBLEMS WITH MEETING FEDERAL AND STATE WATER
QUALITY STANDARDS FOR GROUNDWATER.  FOR EXAMPLE, RESULTS OF EP TOXICITY TESTS INDICATE THAT
SOILS AT THE ACID PLANT FROM THE SURFACE DOWN TO COARSE, GROUNDWATER-BEARING GRAVELS EXHIBIT
CHARACTERISTICS OF EP TOXICITY.  EXTRACTS FROM EP TOXICITY TESTS OF THESE SOILS WILL NOT MEET
THE FEDERAL PRIMARY DRINKING WATER STANDARDS REGARDLESS OF DEPTH.

IT IS IMPORTANT TO NOTE THAT, ALTHOUGH ONLY FIVE ELEMENTS OF CONCERN WERE SELECTED FOR THE
IDENTIFICATION OF TREATMENT STANDARDS, THERE ARE SOME 18 TO 20 TOTAL HAZARDOUS ELEMENTS IT
ELEVATED CONCENTRATIONS IN THE SURFACE WATER, GROUNDWATER, SOILS, AND SEDIMENTS AT THE SITE. 
THE IN-PLACE CO-PRECIPITATION OF SURFACE WATERS IS EXPECTED TO LOWER THE CONCENTRATIONS OF THE
FIVE SELECTED ELEMENTS AS WELL AS OF THE OTHER HAZARDOUS ELEMENTS.  CONTINUED MONITORING OF THE
PROCESS POND AREAS IS RECOMMENDED FOR ALL THE ELEMENTS.  IF IT IS DETERMINED THAT IN-PLACE
TREATMENT OF PROCESS WATERS WILL NOT MEET PRESCRIBED STANDARDS, THEN THE CONTINGENCY REMEDY,
ALTERNATIVE 4A, MUST BE IMPLEMENTED IMMEDIATELY. EXCAVATION WILL NOT BE DELAYED.  DETAILED COST
ESTIMATES OF THE VARIOUS ALTERNATIVES ARE PRESENTED IN TABLE 7-2.

9.6   CHANGES DURING REMEDIAL DESIGN

DURING THE DESIGN AND CONSTRUCTION PHASE OF REMEDIAL ACTIONS, CHANGES MAY BE MADE TO SELECTED
REMEDIES.  SUCH CHANGES, IN GENERAL, REFLECT MODIFICATIONS RESULTING FROM THE ENGINEERING DESIGN
PROCESS.

#SD
10.  STATUTORY DETERMINATIONS

UNDER ITS LEGAL AUTHORITIES, EPA'S PRIMARY RESPONSIBILITY AT SUPERFUND SITES IS TO UNDERTAKE
REMEDIAL ACTIONS THAT ACHIEVE PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.  SECTION 121 OF
CERCLA ESTABLISHES SEVERAL OTHER STATUTORY REQUIREMENTS AND PREFERENCES.  THESE SPECIFY THAT
WHEN COMPLETE, THE SELECTED REMEDIAL ACTION FOR THIS SITE MUST COMPLY WITH APPLICABLE OR
RELEVANT AND APPROPRIATE ENVIRONMENTAL STANDARDS ESTABLISHED UNDER FEDERAL AND STATE
ENVIRONMENTAL LAWS UNLESS A STATUTORY WAIVER IS JUSTIFIED.  THE SELECTED REMEDY ALSO MUST BE
COST-EFFECTIVE AND UTILIZE PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT TECHNOLOGIES OR
RESOURCE RECOVERY TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICAL.  FINALLY, THE STATUTE INCLUDES A
PREFERENCE FOR REMEDIES THAT EMPLOY TREATMENT THAT PERMANENTLY AND SIGNIFICANTLY REDUCE THE
VOLUME, TOXICITY, OR MOBILITY OF HAZARDOUS WASTES AS THEIR PRINCIPAL ELEMENT. THE FOLLOWING
SECTIONS DISCUSS HOW THE SELECTED REMEDY MEETS THESE STATUTORY REQUIREMENTS.

THE SELECTED REMEDY IS PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT, WILL COMPLY WITH FEDERAL
AND STATE REQUIREMENTS THAT ARE LEGALLY APPLICABLE OR RELEVANT AND APPROPRIATE OR WILL JUSTIFY
NONCOMPLIANCE WITH APPLICABLE REQUIREMENTS BY EXERCISE OF THE APPROPRIATE STATUTORY WAIVER, AND
IS COSTEFFECTIVE.  THE SELECTED REMEDY UTILIZES ALTERNATIVE TREATMENT AND RESOURCE RECOVERY
TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE AND SATISFIES THE STATUTORY PREFERENCE FOR
REMEDIES THAT EMPLOY TREATMENT THAT REDUCE TOXICITY, MOBILITY, OR VOLUME AS A PRINCIPAL ELEMENT. 
BECAUSE THIS REMEDY WILL RESULT IN HAZARDOUS SUBSTANCES REMAINING ONSITE ABOVE HEALTH-BASED
LEVELS, THE 5-YEAR REVIEW WILL APPLY TO THIS ACTION.

10.1 PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

THE SELECTED REMEDIES FOR THE VARIOUS CONTAMINANT SOURCES INCLUDING IN-PLACE TREATMENT OF LOWER
LAKE PROCESS WATERS, EXCAVATION AND SMELTING OF SOILS AND SEDIMENTS, PROTECTS HUMAN HEALTH AND
THE ENVIRONMENT THROUGH REMOVAL AND TREATMENT OF CONTAMINATED SOILS, SEDIMENTS, AND PROCESS
FLUIDS.  THE REMEDIES FOR ALL FOUR AREAS OF THE PROCESS PONDS WILL ELIMINATE THE DIRECT CONTACT
THREAT CURRENTLY PRESENT AND WILL MINIMIZE FUTURE EFFECTS ON GROUNDWATER AND SURFACE WATER BY



REMOVING THE SOURCES OF CONTAMINATION.  THE SELECTED AND CONTINGENCY REMEDIES FOR ALL FOUR AREAS
OF THE PROCESS PONDS PROTECT HUMAN HEALTH AND THE ENVIRONMENT AS DESCRIBED IN THE FOLLOW
SUBSECTIONS.

10.1.1  LOWER LAKE

THE REMOVAL OF LOWER LAKE FROM THE PROCESS STREAM WILL ELIMINATE THE PRIMARY SOURCE OF
GROUNDWATER CONTAMINATION.  THE CONSTRUCTION OF A NEW LINED POND FOR STORMWATER RUNOFF WILL
ELIMINATE PLANT STORMWATER AS A CONTAMINANT SOURCE.  THE REMOVAL OF POND SEDIMENTS AND THEIR
SUBSEQUENT SMELTING WILL REDUCE THE VOLUME OF CONTAMINATED SOILS BENEATH LOWER LAKE AND THEIR
POTENTIAL FOR FURTHER CONTAMINATION OF THE GROUND WATER BENEATH THE LAKE.  THE IN-PLACE
TREATMENT OF LOWER LAKE WATER BY CO-PRECIPITATION WILL BE CONDUCTED IN ACCORDANCE WITH RCRA AND
WATER QUALITY STANDARDS.  IN-PLACE TREATMENT WILL ELIMINATE THE PROCESS WATERS AS A SOURCE OF
GROUNDWATER CONTAMINATION.

THE CONTINGENCY FOR REMEDY FOR LOWER LAKE, ALTERNATIVE 4A DIFFERS FROM THE SELECTED REMEDY ONLY
WITH RESPECT TO THE TREATMENT OF LOWER LAKE PROCESS WATERS IN REQUIRING PRETREATMENT AND
DISCHARGE TO A POTW AS OPPOSED TO IN SITU TREATMENT.  THE CONTINGENCY REMEDY IS PROTECTIVE OF
HUMAN HEALTH AND THE ENVIRONMENT.  IF THE IN SITU COMPONENT OF THE SELECTED REMEDY FOR
REMEDIATION OF PROCESS FLUIDS FROM LOWER LAKE PROVES TO NOT BE AN EFFECTIVE TREATMENT FOR
REMEDIATION ON A LARGE SCALE, PRETREATMENT OF THE PROCESS FLUIDS PRIOR TO DISCHARGE TO A POTW
WILL BECOME THE PREFERRED REMEDY BY WHICH TO ATTAIN THE LEVEL OF PROTECTIVENESS SET BY SECTION
121 OF CERCLA.

10.1.2  SPEISS GRANULATING POND AND PIT

THE REPLACEMENT OF THE EXISTING SPEISS POND AND PIT WILL ELIMINATE THE LEAKAGE FROM THESE
FACILITIES AS A CONTAMINATION SOURCE.  THE EXCAVATION AND SMELTING OF THE SOILS BENEATH THE POND
AND PIT WILL REDUCE THE VOLUME OF CONTAMINATED SOILS AND PERMANENTLY REMOVE THOSE SOILS AS A
SOURCE OF GROUNDWATER CONTAMINATION.

10.1.3  ACID PLANT WATER TREATMENT FACILITY

THE REPLACEMENT OF THE EXISTING SETTLING SYSTEM AND DRYING AREA WILL REMOVE THOSE FACILITIES AS
CONTAMINANT SOURCES.  THE EXCAVATION AND SMELTING OF THE CONTAMINATED SOILS WILL REDUCE THE
VOLUME OF CONTAMINATED SOILS, REMOVE THEM AS A SOURCE OF GROUNDWATER CONTAMINATION, AND RETURN
THE METALS TO THE PROCESS BY WHICH THEY WERE GENERATED.

FORMER THORNOCK LAKE

THE EXCAVATION AND SMELTING OF THE SEDIMENTS WILL REDUCE THE VOLUME OF CONTAMINATED SOILS AND
ELIMINATE THEIR POTENTIAL FOR FURTHER CONTAMINATION OF THE GROUNDWATER.

10.2  COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS)

THE SELECTED AND CONTINGENCY REMEDIES WILL EITHER MEET OR STATUTORILY JUSTIFY THE WAIVER OF THE
APPLICABLE OR RELEVANT REQUIREMENTS.  THE EPA SELECTED THE ARARS FOR REMEDIATION AT THIS SITE
AND A MATRIX AND A NARRATIVE DISCUSSION OF THESE ARE IN THE FEASIBILITY STUDY.  IN ADDITION TO
THE ARARS, THE EPA AND THE STATE HAVE AGREED TO CONSIDER A NUMBER OF PROCEDURES THAT ARE NOT
LEGALLY BINDING (EPA, 1988).  THESE REQUIREMENTS ARE TO-BE-CONSIDERED (TBC) IN THE
IMPLEMENTATION OF REMEDIAL ACTIONS. THE ARARS AND TBCS ARE PRESENTED AND DESCRIBED IN TABLES
10-1 AND 10-2.

10.2.1  WAIVERS AND PRESCRIBED STANDARDS

   FEDERAL LAW RECOGNIZES THERE MAY BE INSTANCES IN WHICH ARARS CANNOT BE MET WITH RESPECT TO
REMEDIAL ACTIONS ONSITE.  IT, THEREFORE, IDENTIFIES SIX CIRCUMSTANCES UNDER WHICH ARARS MAY BE
WAIVED.  HOWEVER, OTHER STATUTORY REQUIREMENTS, SPECIFICALLY THE REQUIREMENT THAT REMEDIES BE
PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT, CANNOT BE WAIVED. WAIVERS OCCUR AS THE
EXCEPTION, NOT THE RULE.  WAIVERS FOR NONCOMPLIANCE ARE APPROPRIATE IF:

• THE REMEDIAL ACTION SELECTED IS AN INTERIM REMEDY AND ONLY PART OF A TOTAL REMEDIAL
ACTION THAT WILL ATTAIN ARARS WHEN COMPLETED.



• COMPLIANCE WITH ARARS AT THE SITE WOULD RESULT IN  GREATER RISK TO HUMAN HEALTH AND
THE ENVIRONMENT THAN ALTERNATIVE OPTIONS.

• COMPLIANCE WITH ARARS IS TECHNICALLY IMPRACTICABLE, FROM AN ENGINEERING PERSPECTIVE.

• THE REMEDIAL ACTIONS SELECTED WILL ATTAIN AN EQUIVALENT STANDARD OF PERFORMANCE,
ALTHOUGH ARARS ARE NOT MET.

• WITH RESPECT TO STATE ARARS, THE STATE HAS INCONSISTENTLY APPLIED ARARS IN SIMILAR
CIRCUMSTANCES AT OTHER REMEDIAL ACTIONS WITHIN THE STATE.

• IN THE CASE OF FUND-FINANCED REMEDIAL ACTIONS, FINANCIAL RESTRICTIONS WITHIN THE
SUPERFUND PROGRAM REQUIRE FUND-BALANCING SUCH THAT SATISFACTION OF ARARS AT THE    
SITE MUST GIVE WAY TO A GREATER NEED FOR PROTECTION OF PUBLIC HEALTH AND WELFARE AND
THE ENVIRONMENT AT OTHER SITES.

THE FEASIBILITY STUDY, WHICH PROVIDES A DETAILED ANALYSIS OF THE REMEDIAL ACTION ALTERNATIVES,
IDENTIFIES HOW EACH ALTERNATIVE COMPLIES WITH ARARS.  THE ARARS THAT WILL NOT BE MET, THOSE FOR
IN-PLACE TREATMENT OF LOWER LAKE PROCESS WATERS, WILL REQUIRE WAIVERS.

THE EPA AND STATE HAVE IDENTIFIED STATE WATER QUALITY STANDARDS FOR WATER AND FISH INGESTION
(ARSENIC ONLY) AND FOR LONG-TERM PROTECTION OF AQUATIC LIFE (REMAINING ELEMENTS) AS THE
APPLICABLE NUMERICAL LIMITS FOR REMEDIATION.  THESE NUMERICAL LIMITS ARE:

       ARSENIC         2.2 NANOGRAMS PER LITER
       CADMIUM         0.0011 MILLIGRAM PER LITER
       COPPER          0.012 MILLIGRAM PER LITER
       LEAD            0.0032 MILLIGRAM PER LITER
       ZINC            0.11 MILLIGRAM PER LITER

NEITHER THE PREFERRED REMEDY COMPONENT OF IN SITU TREATMENT NOR KNOWN STANDARD TREATMENT METHODS
(WATER TREATMENT FACILITY) WILL ATTAIN THE APPLICABLE NUMERICAL LIMIT FOR ARSENIC, CADMIUM, OR
LEAD.  THESE APPLICABLE NUMERICAL LIMITS (ARARS) CANNOT BE MET BECAUSE OF TECHNICAL
IMPRACTICABILITY, AS ELABORATED BELOW.  INSTEAD, ATTAINABLE STANDARDS HEREINAFTER REFERRED TO AS
PRESCRIBED STANDARDS HAVE BEEN ESTABLISHED. THE APPLICABLE NUMERICAL LIMITS FOR COPPER AND ZINC
ARE ATTAINABLE BY EITHER THE PREFERRED OR CONTINGENCY REMEDY.

10.2.1.1  ARSENIC

THE PRESCRIBED STANDARD FOR ARSENIC IN LOWER LAKE PROCESS WATERS AFTER IN-PLACE TREATMENT IS
0.02 MG/L.  THE STATE WATER QUALITY STANDARD FOR ARSENIC, 2.2 NANOGRAMS PER LITER (0.0000022
MG/L) WILL BE WAIVED ON THE BASIS OF TECHNICAL IMPRACTICABILITY.  IT IS TECHNICALLY
IMPRACTICABLE TO ATTAIN SUCH A LEVEL BY EXISTING WATER TREATMENT METHODS AND IT IS IMPRACTICAL
TO MEASURE ARSENIC AT THIS CONCENTRATION.  THE REASON FOR SELECTING 0.02 MG/L IS THE PRESCRIBED
STANDARD IS THAT THIS

CONCENTRATION IS IN THE UPPER RANGE OF WATER QUALITY DATA MEASURED FOR PRICKLY PEAR CREEK, AS
MEASURED IN PHASE I AND II REMEDIAL INVESTIGATIONS.  THIS CONCENTRATION OF ARSENIC, 0.02 MG/L IS
AN ACHIEVABLE STANDARD AND IS BELOW THE FEDERAL PRIMARY MCL OF 0.05 MG/L.

10.2.1.2  CADMIUM

THE PRESCRIBED STANDARD FOR CADMIUM IN LOWER LAKE PROCESS WATERS AFTER IN-PLACE TREATMENT IS
0.01 MG/L THE STATE WATER QUALITY STANDARD FOR CADMIUM, 0.0011 MG/L, WHICH IS BASED ON LONG-TERM
PROTECTION OF AQUATIC LIFE, WILL BE WAIVED ON THE BASIS OF TECHNICAL IMPRACTICABILITY.  IT IS
IMPRACTICAL TO TREAT PROCESS WATERS FOR REMOVAL OF CADMIUM TO THIS CONCENTRATION.  THE NEXT
PROMULGATED STANDARD ABOVE THE STATE WATER QUALITY STANDARD IS THE FEDERAL PRIMARY MCL.  THE
PRESCRIBED STANDARD FOR IN-PLACE TREATMENT OF CADMIUM IN LOWER LAKE WATERS, THE PRIMARY MCL,
0.01 MG/L, IS TECHNICALLY ACHIEVABLE.



10.2.1.3  LEAD

THE PRESCRIBED STANDARD FOR LEAD IN LOWER LAKE PROCESS WATERS AFTER IN-PLACE TREATMENT IS 0.05
MG/L.  THE STATE'S AMBIENT WATER QUALITY STANDARD FOR LEAD, WHICH OFFERS LONGTERM PROTECTION OF
AQUATIC LIFE, 0.0032 MG/L (AT A WATER HARDNESS OF 100 MG/L CACO(3)), WILL BE WAIVED ON THE BASIS
OF TECHNICAL IMPRACTICABILITY.  THE EXISTING WATER QUALITY OF PRICKLY PEAR CREEK IS SLIGHTLY
ABOVE THE STATE WATER QUALITY STANDARD OF 0.0032 MG/L LEAD.  LEAD CONCENTRATIONS IN PRICKLY PEAR
CREEK ABOVE THE SMELTER RANGE FROM 0.005 TO 0.007 MG/L.  IDEALLY, THE TREATMENT OBJECTIVE FOR
LEAD SHOULD BE WITHIN THIS RANGE.  HOWEVER, TREATMENT OF WATER TO WITHIN THIS RANGE OF LEAD
CONCENTRATIONS, 0.005 TO 0.007 MG/L, IS NOT TECHNICALLY PRACTICABLE.  THE PRESCRIBED STANDARD OF
0.05 MG/L LEAD, WHICH IS THE NEXT PROMULGATED STANDARD ABOVE THE STATE WATER QUALITY STANDARD,
IS ACHIEVABLE BY CURRENT WATER TREATMENT METHODS.

10.2.4  COPPER AND ZINC

THE PRESCRIBED STANDARD FOR COPPER IN LOWER LAKE PROCESS WATERS AFTER IN-PLACE TREATMENT IS
0.004 TO 0.008 MG/L.  THE MOST STRINGENT PROMULGATED STANDARD IDENTIFIED FOR COPPER (0.012 MG/L)
IS BASED ON LONG-TERM PROTECTION OF AQUATIC LIFE.  HOWEVER, COPPER LEVELS IN PRICKLY PEAR CREEK,
BOTH ABOVE AND BELOW THE SMELTER, ARE IN THE RANGE OF 0.004 TO 0.008 MG/L.  BECAUSE CURRENT
TREATMENT METHODS CAN BE EXPECTED TO REDUCE ELEVATED COPPER IN LOWER LAKE TO WITHIN THIS RANGE,
THE PRESCRIBED STANDARD IS SELECTED ON THE BASIS OF NONDEGRADATION.

THE PRESCRIBED STANDARD FOR ZINC IN LOWER LAKE PROCESS WATERS AFTER IN-PLACE TREATMENT IS 0.11
MG/L.  THIS STATE WATER QUALITY STANDARD IS BASED ON LONG-TERM PROTECTION OF AQUATIC LIFE AND IT
IS THE MOST STRINGENT PROMULGATED STANDARD IDENTIFIED FOR ZINC.  CURRENT TREATMENT METHODS CAN
BE EXPECTED TO REDUCE ELEVATED ZINC IN LOWER LAKE TO THIS STANDARD.  THE EXISTING WATER QUALITY
OF PRICKLY PEAR CREEK, ABOVE THE SMELTER, OCCASIONALLY EXCEEDS 0.11 MG/L ZINC.

10.3  COST-EFFECTIVENESS

THE SELECTED REMEDIAL ALTERNATIVES ARE COST-EFFECTIVE OPTIONS FOR CLEANUP OF THE PROCESS PONDS
OPERABLE UNIT.  THIS DETERMINATION IS BASED ON THE COST AND OVERALL EFFECTIVENESS OF THE
SELECTED REMEDIES WHEN VIEWED IN LIGHT OF THE COST AND OVERALL EFFECTIVENESS OF OTHER
ALTERNATIVES.  A DISCUSSION OF THE COST-EFFECTIVENESS FOR SELECTED ALTERNATIVES FOR EACH AREA
FOLLOWS.

10.3.1  LOWER LAKE

THE SELECTED ALTERNATIVE FOR REMEDIATION OF LOWER LAKE, ALTERNATIVE 5S, INCLUDES IN-PLACE
TREATMENT OF LOWER LAKE PROCESS WATER.  THIS ALTERNATIVE IS ATTRACTIVE BECAUSE OF THE RELATIVELY
LOW COST, APPROXIMATELY $6 MILLION (PRESENT WORTH).  HOWEVER, IN-PLACE TREATMENT OF PROCESS
WATERS IS AN UNPROVEN TECHNOLOGY ON AS LARGE A SCALE AS WOULD OCCUR HEREIN AND MAY NOT MEET
REMEDIATION GOALS.  SEDIMENTS WOULD BE EXCAVATED AND DISPOSED IN THE SMELTER PROCESS.  THE
CONTINGENCY REMEDY FOR LOWER LAKE IS ALTERNATIVE 4A WHICH INCLUDES REPLACEMENT OF LOWER LAKE,
EXCAVATION AND SMELTING OF SEDIMENTS, PRETREATMENT OF PROCESS FLUIDS, AND FURTHER TREATMENT OF
PROCESS FLUIDS IN THE EAST HELENA POTW.

THE PRINCIPAL DIFFERENCE BETWEEN ALTERNATIVES IS THE PROPOSED MEANS OF SEDIMENT DISPOSAL: 
SMELTING THE SEDIMENTS, DISPOSAL IN AN OFFSITE HAZARDOUS WASTE DISPOSAL FACILITY, AND DISPOSAL
IN A PROPOSED NEW HAZARDOUS WASTE DISPOSAL FACILITY IN THE EAST HELENA AREA.  BOTH THE SELECTED
AND CONTINGENCY REMEDIES INCLUDE TREATMENT AND DISPOSAL OF SEDIMENTS IN THE SMELTER PROCESS. 
THIS PROCESS ALLOWS RECOVERY OF TRACE METALS AND REDUCTION OF CONTAMINANT MOBILITY AND VOLUME. 
THE DISPOSAL OF SEDIMENTS IN A PROPOSED RCRA LANDFILL TO BE CONSTRUCTED IN THE EAST HELENA AREA
WAS OF COMPARABLE COST, APPROXIMATELY $12 MILLION, BUT DOES NOT INCLUDE TREATMENT IS A PRINCIPAL
ELEMENT AND DOES NOT REDUCE THE VOLUME OF CONTAMINANTS.  THE DISPOSAL IN AN OFFSITE HAZARDOUS
WASTE DISPOSAL FACILITY WAS DETERMINED TO BE APPROXIMATELY $5 MILLION MORE EXPENSIVE THAN
DISPOSAL IN A NEW HAZARDOUS WASTE DISPOSAL FACILITY IN THE EAST HELENA AREA.

OTHER VARIATIONS ON ALTERNATIVES FOR LOWER LAKE INCLUDE THE MEANS OF DISPOSAL OF LOWER LAKE
FLUIDS.  PRETREATMENT OF FLUIDS FOLLOWED BY TREATMENT AT THE EAST HELENA SEWAGE TREATMENT WORKS
MAY BE LESS COST-EFFECTIVE THAN IN-PLACE COPRECIPITATION, BUT MORE COST-EFFECTIVE THAN DISPOSAL
TO PRICKLY PEAR CREEK.  DISPOSAL TO THE POTW WOULD COST APPROXIMATELY $1 MILLION LESS THAN



DISPOSAL OF PROCESS FLUIDS TO PRICKLY PEAR CREEK.  THE EXTRA COSTS INVOLVED WITH DISPOSAL TO
PRICKLY PEAR CREEK ARISE FROM THE MORE STRINGENT PRETREATMENT REQUIREMENTS TO BE MET PRIOR TO
STREAM DISCHARGE.

10.3.2   SPEISS GRANULATING POND AND PIT

THE SELECTED ALTERNATIVE FOR THE SPEISS GRANULATING POND AND PIT, ALTERNATIVE 8B+7E, INCLUDES
REPLACING THE SPEISS GRANULATING POND AND PIT, AND EXCAVATION AND SMELTING OF SOILS. 
REPLACEMENT OF THE POND AND PIT WOULD OFFER MORE PROTECTIVENESS THAN ALTERNATIVE 8B+7H, WHICH
WOULD REPLACE THE POND AND REPAIR THE PIT.  THE DIFFERENCE IN COST IS APPROXIMATELY $130,000.

10.3.3  ACID PLANT WATER TREATMENT FACILITY

THE PREFERRED ALTERNATIVE FOR THE ACID PLANT WATER TREATMENT FACILITY, ALTERNATIVE 11F, INCLUDES
REPLACING THE SETTLING DUMPSTERS AND POND WITH A CLOSED-CIRCUIT FILTRATION SYSTEM, AND
EXCAVATING AND SMELTING SOILS. THIS ALTERNATIVE OFFERS MORE PROTECTION THAN ALTERNATIVE 11E,
WHICH INVOLVES REPAIR OF THE POND (INSTEAD OF REPLACEMENT).  ALTERNATIVE 11F IS APPROXIMATELY $1
MILLION MORE EXPENSIVE THAN ALTERNATIVE 11E. ALTERNATIVE 11D WOULD ALSO BE MORE PROTECTIVE THAN
ALTERNATIVE 11D, WHICH INVOLVES REPLACEMENT OF THE SETTLING DUMPSTERS WITH NEW SETTLING
DUMPSTERS AND REPLACEMENT OF THE POND WITH A STEEL TANK.  ALTERNATIVE 11D WOULD COST LESS THAN
ALTERNATIVE 11F (APPROXIMATELY $2 MILLION VERSUS APPROXIMATELY $2.9 MILLION).  ALTERNATIVE 11F,
THE SELECTED REMEDIAL ACTION, INCLUDES A CLOSED-CIRCUIT FILTRATION SYSTEM AND, ALTHOUGH IT COSTS
MORE, IT OFFERS MORE PROTECTION FOR THE UNDERLYING GROUNDWATER THAN THE OTHER ALTERNATIVES.

10.3.4  FORMER THORNOCK LAKE

SINCE ONLY ONE ALTERNATIVE WAS CONSIDERED FOR REMEDIATION OF FORMER THORNOCK LAKE, A
COST-EFFECTIVENESS EVALUATION WAS UNNECESSARY. HOWEVER, SEVERAL MEANS OF SEDIMENT DISPOSAL WERE
CONSIDERED FOR THIS ALTERNATIVE.  AS DISCUSSED FOR THE LOWER LAKE ALTERNATIVES, SMELTING THE
SEDIMENTS WAS DETERMINED TO BE THE MOST PROTECTIVE AND COST-EFFECTIVE MEANS OF DISPOSING OF THE
SEDIMENTS.

10.4  UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT TECHNOLOGIES TO THE MAXIMUM
      EXTENT PRACTICABLE

THE SELECTED REMEDIES SATISFY THE STATUTORY PREFERENCE FOR UTILIZATION OF PERMANENT SOLUTIONS
AND ALTERNATIVE TREATMENT TECHNOLOGIES. TREATMENT IS A PRINCIPAL ELEMENT OF THE ALTERNATIVES
SELECTED FOR ALL AREAS.  THEY ARE PERMANENT SOLUTIONS IN THAT THEY WILL DECREASE THE
CONCENTRATIONS OF CONTAMINATION SOURCES.  SELECTED ALTERNATIVES FOR ALL AREAS INCLUDE TREATMENT
OR RECYCLING OF SOILS AND SEDIMENTS IN THE SMELTER PROCESS.  THE PROCESS WATERS OF LOWER LAKE
WILL ALSO BE TREATED. THE SELECTED ALTERNATIVE INCLUDES IN-PLACE TREATMENT OF PROCESS WATERS BY
CO-PRECIPITATION.  CONTINGENCY ALTERNATIVE INCLUDES PRETREATMENT OF PROCESS WATER, FOLLOWED BY
THE TREATMENT IN THE EAST HELENA POTW.

#DSC
11.  DOCUMENTATION OF SIGNIFICANT CHANGES

11.1 PREFERRED ALTERNATIVES AS PRESENTED IN THE PROPOSED PLAN

THE PROPOSED PLAN FOR THE EAST HELENA SMELTER SITE WAS RELEASED FOR PUBLIC COMMENT IN AUGUST
1989.  THE PROPOSED PLAN IDENTIFIED PREFERRED ALTERNATIVES FOR EACH AREA.  THE PREFERRED
ALTERNATIVE FOR LOWER LAKE, ALTERNATIVE 4A, WAS TO REPLACE LOWER LAKE, EXCAVATE AND SMELT
SEDIMENTS, PRETREAT PROCESS FLUIDS, AND TREAT FLUIDS IN THE EAST HELENA SEWAGE TREATMENT
FACILITY.  THE PREFERRED ALTERNATIVE FOR THE SPEISS GRANULATING POND AND PIT, ALTERNATIVE 8B+7E,
WAS TO REPLACE THE SPEISS GRANULATING POND AND PIT, AND EXCAVATE AND SMELT SOILS.  THE PREFERRED
ALTERNATIVE FOR THE ACID PLANT WATER TREATMENT FACILITY.  ALTERNATIVE 11F, WAS TO REPLACE THE
SETTLING DUMPSTERS AND POND WITH A CLOSED CIRCUIT FILTRATION SYSTEM, AND EXCAVATE AND SMELT
SOILS.  THE PREFERRED ALTERNATIVE (ALTERNATIVE 14) FOR FORMER THORNOCK LAKE WAS TO EXCAVATE AND
SMELT THE SEDIMENTS.  THE EPA REVIEWED ALL WRITTEN AND VERBAL COMMENTS SUBMITTED DURING THE
PUBLIC COMMENT PERIOD.  UPON REVIEW OF THESE COMMENTS, IT WAS DETERMINED THAT SIGNIFICANT
CHANGES TO THE REMEDY, AS IT WAS ORIGINALLY IDENTIFIED IN THE PROPOSED PLAN, WERE NECESSARY.



11.2  CHANGE IN SELECTION REMEDY FOR LOWER LAKE

THE EPA HAS DETERMINED, BASED ON INFORMATION RECEIVED DURING THE COMMENT PERIOD, THAT THE
PREFERRED ALTERNATIVE FOR LOWER LAKE, ALTERNATIVE 4A, NO LONGER PROVIDES THE MOST APPROPRIATE
BALANCE OF TRADEOFFS AMONG THE ALTERNATIVES WITH RESPECT TO THE EVALUATION CRITERIA. 
INFORMATION AVAILABLE TO THE EPA HAS SUGGESTED THAT ANOTHER ALTERNATIVE FROM THE PROPOSED PLAN
AND RI/FS REPORT, ALTERNATIVE 5S, PROVIDES THE BEST BALANCE OF TRADEOFFS.  AS INDICATED IN THE
RESPONSIVENESS SUMMARY, THE EPA HAS ACKNOWLEDGED, IN BOTH THE PROPOSED PLAN AND THE PUBLIC
MEETING, THAT ALTERNATIVE 5S SHOULD BE RE-EVALUATED IF NEW AND RELEVANT INFORMATION BECAME
AVAILABLE.  IN LIGHT OF ASARCO'S SEPTEMBER 20, 1989, PROPOSAL FOR PILOT-SCALE TESTS, IN LIGHT OF
REQUESTS BY CONCERNED RESIDENTS AND LOCAL GOVERNMENT OFFICIALS, AND IN LIGHT OF INDEPENDENT
ASSESSMENTS BY THE US BUREAU OF MINES AND THE MONTANA COLLEGE OF MINERAL SCIENCE AND TECHNOLOGY,
THE EPA HAS DETERMINED THAT THE IN SITU TREATMENT METHOD USING FERRIC CHLORIDE IS THE PREFERRED
METHOD TO BE APPLIED IN THIS REMEDY.  THE PUBLIC WAS APPRISED PREVIOUSLY THAT ALTERNATIVE 5S
MIGHT BE SELECTED AS THE REMEDY; THUS, THE PUBLIC HAD ADEQUATE OPPORTUNITY TO REVIEW AND COMMENT
ON IT.

IF PILOT-SCALE TESTS OF IN SITU CO-PRECIPITATION METHODS PROVE THIS INNOVATIVE TECHNOLOGY TO BE
INEFFECTIVE IN TERMS OF TREATING LOWER LAKE WATERS TO PRESCRIBED STANDARDS, THE EPA WILL REQUIRE
CONSTRUCTION OF A WATER TREATMENT FACILITY.  SUCH A FACILITY WILL BE DESIGNED TO REMOVE METALS
AND ARSENIC TO YET-TO-BE-DETERMINED LEVELS FOR DISCHARGE TO THE EAST HELENA PUBLICLY-OWNED
WASTEWATER TREATMENT PLANT.

11.3  CHANGE IN IMPLEMENTATION TIMES FOR SELECTED ALTERNATIVES

THE EPA HAS MADE A CHANGE TO A COMPONENT OF THE SELECTED ALTERNATIVES THAT HAS RESULTED IN AN
ALTERATION TO THE SCOPE OF THE REMEDY.  THE OVERALL WASTE MANAGEMENT APPROACH REPRESENTED BY THE
ALTERNATIVES HAS NOT BEEN AFFECTED.  IN THE PROPOSED PLAN, THE IMPLEMENTATION TIMES FOR
ALTERNATIVES 5S, 8B+7E, 11F, AND 14 WERE 4, 2, 1, AND 0.5 YEARS, RESPECTIVELY.  HOWEVER, THESE
TIME ESTIMATES DID NOT ACCOUNT FOR:

• THE RECOMMENDED DEPTHS OF EXCAVATION

• THE ADDITIVE EFFECTS OF SMELTING TIMES

THE DEPTHS OF EXCAVATION RECOMMENDED BY THE EPA IN THE PROPOSED PLAN WERE GREATER THAN THOSE
WHICH ASARCO USED TO CALCULATE IMPLEMENTATION TIMES.  ALSO, THE IMPLEMENTATION TIMES PRESENTED
IN THE FS AND THE PROPOSED PLAN DID NOT ACCOUNT FOR THE SLOW RATE OF SMELTING EXCAVATED
SEDIMENTS AND SOILS.  THE SMELTING OF ALL EXCAVATED SOILS AND SEDIMENTS MAY TAKE LONGER THAN
ANTICIPATED.  THE ESTIMATED IMPLEMENTATION TIMES FOR ALTERNATIVES IN THIS ROD ARE PRESENTED IN
THE FOLLOWING SUBSECTIONS.

11.3.1  LOWER LAKE

IN THE FS, THE TIME FOR REMEDIATION OF LOWER LAKE UNDER ALTERNATIVE 5S IS 4 YEARS, ASSUMING AN
AVERAGE EXCAVATION DEPTH OF 3 FEET.  THE EPA HAS DECIDED, BASED ON EP TOXICITY DATA AND OTHER
DATA FROM THE RI, THAT EXCAVATION TO AN AVERAGE OF 4 FEET WOULD PROVIDE GREATER PROTECTION TO
THE GROUNDWATER.  THE EPA HAS DETERMINED THAT 5 YEARS SHOULD PROVIDE AMPLE TIME FOR REMEDIATION
OF LOWER LAKE, CONSIDERING THE INCREASE IN EXCAVATION DEPTH.  SMELTING OF LOWER LAKE SEDIMENTS
WILL TAKE PRECEDENCE OVER SMELTING SEDIMENTS AND SOILS FROM OTHER AREAS.  HOWEVER, DURING THE
TIME IT TAKES TO PREPARE LOWER LAKE SEDIMENTS FOR SMELTING, SOILS AND SEDIMENTS FROM OTHER AREAS
SHOULD BE SMELTED.  THE MATERIALS REQUIRING SMELTING ARE, IN ORDER OF DECREASING PRIORITY: LOWER
LAKE SEDIMENTS, FORMER THORNOCK LAKE SEDIMENTS, SOILS FROM THE ACID PLANT AREA, AND SOILS FROM
THE SPEISS GRANULATING AREA.

11.3.2  SPEISS GRANULATING POND AND PIT

IN THE FS, THE TIME REQUIRED FOR REMEDIATION OF THE SPEISS GRANULATING AREA UNDER ALTERNATIVE
8B+7E IS 2 YEARS, ASSUMING AN EXCAVATION DEPTH OF 6 FEET.  THE EPA HAS DECIDED, BASED ON EP
TOXICITY DATA, THAT EXCAVATION WILL BE AS DEEP AS 20 FEET, OR TO THE PRACTICAL LIMIT OF
EXCAVATION, TO PROVIDE GREATER PROTECTION TO THE GROUNDWATER.  THE EPA HAS DETERMINED THAT
REMEDIATION OF THE SPEISS GRANULATING POND, EXCEPT FOR SMELTING THE EXCAVATED SOILS, SHOULD TAKE
2 YEARS.  REMEDIATION OF THE SPEISS PIT MAY REQUIRE AN ADDITIONAL 12 TO 18 MONTHS.  SMELTING OF



EXCAVATED SOILS MAY TAKE 12 TO 15 YEARS, CONSIDERING THAT SOILS FROM THIS AREA HAVE LOW PRIORITY
FOR SMELTING.

11.3.3  ACID PLANT WATER TREATMENT FACILITY

IN THE FS, THE TIME REQUIRED FOR REMEDIATION OF THE ACID PLANT WATER TREATMENT FACILITY UNDER
ALTERNATIVE 11F IS 1 YEAR, ASSUMING AN EXCAVATION DEPTH OF 5 FEET.  THE EPA HAS DECIDED, BASED
ON EP TOXICITY DATA, THAT EXCAVATION WILL BE AS DEEP AS 20 FEET, OR TO THE PRACTICAL LIMIT OF
EXCAVATION, TO PROVIDE GREATER PROTECTION TO THE GROUNDWATER. THE IMPLEMENTATION TIME FOR
REMEDIATION EXCLUDING THE TIME FOR SMELTING SOILS SHOULD BE 2 YEARS.  SOILS WILL BE SMELTED
AFTER ALL EXCAVATED SEDIMENTS FROM LOWER LAKE AND FORMER THORNOCK LAKE HAVE BEEN SMELTED.

11.3.4  FORMER THORNOCK LAKE

IN THE FS, THE TIME REQUIRED FOR REMEDIATION OF FORMER THORNOCK LAKE UNDER ALTERNATIVE 14 IS 6
MONTHS, ASSUMING EXCAVATION TO 5 FEET BELOW THE SURFACE.  BASED ON RI DATA, THE EPA HAS DECIDED
THAT EXCAVATION WILL BE 2 FEET BELOW THE LAYER OF ARTIFICIALLY-DEPOSITED SEDIMENTS TO PROVIDE
GREATER PROTECTION TO THE GROUNDWATER.  THE DATA FROM THE RI INDICATE THAT THE AVERAGE DEPTH OF
THE ARTIFICIALLY DEPOSITED LAYER IS 3 FEET. THEREFORE, THE EPA CONCURS WITH THE ESTIMATED
IMPLEMENTATION TIME OF 6 MONTHS, EXCLUDING THE TIME FOR SMELTING SEDIMENTS.  THE EXCAVATED
SEDIMENTS CAN BE SMELTED DURING THE INITIAL STAGES OF IMPLEMENTING REMEDIATION OF LOWER LAKE,
UNTIL LOWER LAKE SEDIMENTS ARE READY TO SMELT.  THEN, THE SMELTING OF LOWER LAKE SEDIMENTS WOULD
TAKE PRECEDENCE, WITH THORNOCK LAKE SEDIMENTS SECOND IN PRIORITY.
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                           RESPONSIVENESS SUMMARY
                     PROCESS PONDS OPERABLE UNIT OF THE
                     EAST HELENA SMELTER SUPERFUND SITE

                            EAST HELENA, MONTANA
                                OCTOBER 1989

THE US ENVIRONMENTAL PROTECTION AGENCY (EPA) HELD A 21-DAY PUBLIC COMMENT PERIOD FROM AUGUST 31
TO SEPTEMBER 20, 1989, TO PROVIDE AN OPPORTUNITY FOR INTERESTED PARTIES TO COMMENT ON EPA'S
PROPOSED PLAN FOR THE PROCESS PONDS OPERABLE UNIT OF THE EAST HELENA SMELTER SUPERFUND SITE. 
COMMENTS WERE ALSO SOUGHT CONCERNING THE FEASIBILITY STUDY REPORT (FS REPORT) RECENTLY COMPLETED
BY ASARCO INCORPORATED (ASARCO).

A RESPONSIVENESS SUMMARY IS REQUIRED BY THE SUPERFUND LAW TO PROVIDE EPA AND THE PUBLIC WITH A
SUMMARY OF CONCERNS ABOUT THE SITE, AND EPA'S RESPONSES TO THOSE CONCERNS.  EPA MUST CONSIDER
SUCH PUBLIC INPUT BEFORE MAKING A FINAL DECISION ON A CLEANUP REMEDY, WHICH IS THEN DOCUMENTED
IN THE RECORD OF DECISION (ROD).

THIS RESPONSIVENESS SUMMARY CONTAINS THREE MAIN SECTIONS:

I.    OVERVIEW.  THIS SECTION BRIEFLY DESCRIBES THE PROPOSED REMEDIAL ALTERNATIVES EVALUATED IN
      THE FS AND PRESENTS EPA'S PREFERRED REMEDIAL ALTERNATIVE FOR EACH COMPONENT OF THE PROCESS
      PONDS OPERABLE UNIT.

II.   BACKGROUND ON COMMUNITY INVOLVEMENT.  THIS SECTION PROVIDES A BRIEF HISTORY OF COMMUNITY
      INVOLVEMENT AT THE SITE.

III.  SUMMARY OF QUESTIONS AND COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD AND EPA'S
      RESPONSES TO THOSE COMMENTS.  THIS SECTION PRESENTS COMMENTS SUBMITTED TO EPA DURING THE
      PUBLIC COMMENTS.

I. OVERVIEW

THE EAST HELENA SMELTER IS AN ACTIVE LEAD-SMELTING FACILITY OPERATED BY ASARCO IN EAST HELENA,
MONTANA.  THE PLANT COVERS APPROXIMATELY 80 ACRES.  THE SMELTER BEGAN OPERATIONS IN 1888 AND
PROCESSES ORES AND CONCENTRATES FROM AROUND THE WORLD.  THE PLANT PRODUCES LEAD BULLION FOR
SHIPMENT TO ANOTHER ASARCO FACILITY, WHERE IT IS FURTHER REFINED.  FROM 1927 TO 1982 THE PLANT
ALSO RECOVERED ZINC FROM THE SMELTER'S WASTE SLAG.  AMERICAN CHEMET CORPORATION OPERATES A PAINT
PIGMENT PLANT NEXT TO THE SMELTER.

THE SITE WAS ADDED TO EPA'S NATIONAL PRIORITIES LIST OF HAZARDOUS WASTE SITES IN 1983.  TO
BETTER MANAGE THE SITE STUDIES AND CLEANUP WORK, EPA DIVIDED THE SITE INTO FIVE OPERABLE UNITS:
PROCESS PONDS AND FLUIDS (THE SUBJECT OF THIS RESPONSIVENESS SUMMARY); GROUND WATER; SURFACE AND
SOILS; THE SLAG PILE; AND THE ORE STORAGE AREAS.  STUDIES INDICATE THAT THE PROCESS PONDS ARE A
MAJOR SOURCE OF THE METALS (ESPECIALLY LEAD AND CADMIUM) AND ARSENIC FOUND IN SITE SOILS, GROUND
WATER, AND SURFACE WATER.  EPA HAS DETERMINED THAT REMEDIATION OF THE PROCESS POND CONTAMINATION
IS THE HIGHEST PRIORITY FOR THE EAST HELENA SITE.  THE REMAINING OPERABLE UNITS ARE BEING
STUDIED IN A COMPREHENSIVE SITE-WIDE REMEDIAL INVESTIGATION/FEASIBILITY STUDY (RI/FS).

THE PROCESS PONDS HAVE BEEN DIVIDED INTO FOUR COMPONENTS:  LOWER LAKE, THE SPEISS GRANULATING
PIT AND POND, THE ACID PLANT WATER TREATMENT FACILITY, AND THORNOCK LAKE.  LOWER LAKE COLLECTS
AND STORES WATER USED IN THE MAIN PLANT PROCESS CIRCUIT AS WELL AS STORM WATER RUN-OFF.  THE
SPEISS GRANULATING POND AND PIT STORE WATER THAT IS USED TO COOL THE HOT SPEISS AS PART OF THE
GRANULATION PROCESS, AND THE ACID PLANT WATER TREATMENT FACILITY REMOVES PARTICULATES FROM
SCRUBBER FLUID.  THORNOCK LAKE WAS USED TO SETTLE SUSPENDED SOLIDS FROM THE MAIN PROCESS WATER
CIRCUIT UNTIL OCTOBER 1986, WHEN IT WAS REPLACED BY A TANK.

THE PROPOSED PLAN OF AUGUST 1989 ANNOUNCED EPA'S PREFERRED ALTERNATIVE FOR EACH OF THE PROCESS
POND SUBUNITS.  THESE ALTERNATIVES ARE DESCRIBED BELOW.

LOWER LAKE (ALTERNATIVE 4A).  TWO LARGE STEEL TANKS WOULD REPLACE LOWER LAKE AS THE PLANT'S
PRIMARY WATER HOLDING FACILITY, AND A LINED POND OR ADDITIONAL TANKS WOULD BE CONSTRUCTED FOR



EMERGENCY CONTAINMENT OF STORM RUNOFF.  SEDIMENTS WOULD BE EXCAVATED TO REMOVE THE ARTIFICIALLY
DEPOSITED SEDIMENT AND SLUDGE LAYER (APPROXIMATELY 1-3 FEET) AT THE BOTTOM OF LOWER LAKE.  EPA
HAS CLASSIFIED SUCH BOTTOM DEPOSITS IN SURFACE IMPOUNDMENTS AT LEAD SMELTERS AS HAZARDOUS
WASTES.  EPA REQUIRES THAT THESE SEDIMENTS AND SLUDGES BE REMOVED AND TREATED OR DISPOSED OF
SAFELY.  THE PREFERRED TREATMENT IN THIS ALTERNATIVE IS TO DRY THEN ON LINED DRYING PADS AND
THEN SMELT THEM.  SMELTING THESE WASTES WOULD ENABLE ASCARO TO RECOVER SMALL AMOUNTS OF LEAD AND
OTHER METALS CONTAINED IN THE SEDIMENTS.  MORE IMPORTANTLY, IT WOULD IMMOBILIZE THE REMAINING
ARSENIC AND METALS WITHIN THE SLAG PRODUCED IN THE PROCESS.

MANY MODIFICATIONS TO ALTERNATIVE 4A WERE EXAMINED.  BASED ON INFORMATION OBTAINED FROM SOIL
LEACH TESTS, FRESH WATER PERCOLATING THROUGH SEDIMENTS AT THE BOTTOM OF THE ARTIFICIALLY
DEPOSITED LAYER WOULD STILL MEET FEDERAL PRIMARY DRINKING WATER STANDARDS.  HOWEVER, A KEY
MODIFICATION TO THIS ALTERNATIVE WOULD REQUIRE EXCAVATION OF AN ADDITIONAL TWO FEET BELOW THE
ARTIFICIALLY DEPOSITED SEDIMENT AND SLUDGE LAYER.  THIS MODIFICATION PROVIDES A MARGIN OF SAFETY
AND IT OFFERS GREATER ASSURANCE THAT LOWER LAKE WATER, ONCE TREATED, WILL STILL MEET FEDERAL
DRINKING WATER STANDARDS AFTER COMING INTO CONTACT WITH THE REMAINING SEDIMENTS.

ONCE THE SEDIMENTS ARE EXCAVATED AND PLACED ON DRYING PADS FOR EVENTUAL SMELTING, THE WATER IN
LOWER LAKE WOULD BE TREATED TO MEET SPECIFIED STANDARDS BEFORE BEING DISCHARGED INTO THE EAST
HELENA PUBLICLY OWNED TREATMENT WORKS (POTW).

SPEISS GRANULATING PIT AND POND (ALTERNATIVE 8B+7E).  A STEEL TANK WITH A LINER, LEAK DETECTION
SYSTEM, AND SECONDARY CONTAINMENT AND RECOVERY CAPABILITY WOULD REPLACE THE EXISTING SPEISS
GRANULATING POND.  THE SPEISS GRANULATING PIT WOULD ALSO BE REPLACED BY A NEW LEAKPROOF CONCRETE
PIT WITH A LINER, LEAK DETECTION SYSTEM, AND SECONDARY CONTAINMENT AND RECOVERY CAPABILITY.  PIT
REPLACEMENT MAY REQUIRE INTERRUPTION OF PAINT OPERATIONS FOR ABOUT 30 DAYS.

DURING CONSTRUCTION OF THESE REPLACEMENT STRUCTURES, SOILS UNDERNEATH AND ADJACENT TO THE
EXISTING POND AND PIT WOULD BE EXCAVATED AND SET ASIDE FOR SMELTING.  PRIOR TO SMELTING, THE
SAME PRECAUTIONS AGAINST FUGITIVE AIR EMISSIONS THAT ARE AFFORDED THE ORE PILES WOULD APPLY TO
THE SOILS.

THE REQUIRED DEPTH OF SOIL EXCAVATION, BASED UPON RESULTS OF SOIL LEACH TESTS, WOULD BE
APPROXIMATELY SIX FEET.  HOWEVER, A KEY MODIFICATION OF THIS ALTERNATIVE CONSIDERS OTHER FACTORS
THAT SUGGEST THE ADVANTAGE OF DEEPER EXCAVATION.  NEW STRUCTURES WILL BE BUILT ONCE EXCAVATION
CAVITIES ARE REFILLED.  IF FOR ANY REASON IT IS DETERMINED LATER THAT MORE EXCAVATION OF
CONTAMINATED SOILS SHOULD HAVE BEEN PERFORMED, THE NEW STRUCTURES WOULD HAVE TO BE MOVED OR
DISASSEMBLED.  FURTHER, BECAUSE THE VOLUME OF SOILS INVOLVED IN EXCAVATING BEYOND SIX FEET -
PERHAPS DOWN TO 20 FEET - IS RELATIVELY SMALL AT THE SPEISS GRANULATING POND AND PIT (A FEW
HUNDRED SQUARE FEET OF GROUND, AS OPPOSED TO MANY ACRES IN THE CASE OF LOWER LAKE), THE GREATER
DEPTH IS RECOMMENDED.

ACID PLANT WATER TREATMENT FACILITY (ALTERNATIVE 11F).  A CLOSED CIRCUIT WATER FILTRATION AND
TREATMENT SYSTEM WOULD REPLACE THE FOUR SETTLING DUMPSTERS, MAIN SETTLING POND, TROUGHS, AND
FLUID LINES CURRENTLY USED BY ASARCO.  THE SYSTEM WOULD INCLUDE LEAK DETECTION AND SECONDARY
CONTAINMENT FEATURES.  EXISTING AND PROPOSED SEDIMENT-DRYING AREAS WOULD BE EQUIPPED WITH LINERS
AND CONTAINMENT CAPABILITY.

ONCE THE EXISTING SETTLING BASINS AND LINES ARE REMOVED, EXCAVATION OF UNDERLYING AND ADJACENT
SOILS WOULD PROCEED.  RESULTS OF SOIL LEACH TESTS INDICATE THAT THESE SOILS SHOULD BE EXCAVATED
DOWN TO THE COARSE, GROUND WATER-BEARING GRAVELS (20-22 FEET), IF PRACTICABLE.  THIS
MODIFICATION OF THE FS REPORT'S ALTERNATIVE 11D IS BASED ON THE KNOWLEDGE THAT FRESH WATER
COMING INTO CONTACT WITH SOILS UNDER THE ACID PLANT FAILS TO MEET FEDERAL DRINKING WATER
STANDARDS, REGARDLESS OF DEPTH.  THE SAME RESULTS ALSO SHOW THAT SOILS UNDER THE ACID PLANT
EXHIBIT CHARACTERISTICS OF EP TOXICITY.

EXCAVATED SOILS WOULD AWAIT SMELTING ALONGSIDE THE ORE PILES AND BE TREATED TO PREVENT FUGITIVE
EMISSIONS.

THORNOCK LAKE (ALTERNATIVE 14).  EPA'S PREFERRED ALTERNATIVE CONSISTS OF EXCAVATING THE
REMAINING BOTTOM SEDIMENTS, STOCKPILING THEM TEMPORARILY ALONGSIDE THE ORE PILES, AND SMELTING
THEM.



IN 1986, THORNOCK LAKE WAS DRAINED AND REPLACED WITH A STEEL TANK. COMPLETE WITH A LINER, LEAK
DETECTION SYSTEM, AND SECONDARY CONTAINMENT AND RECOVERY CAPABILITY.  DRY SEDIMENTS REMAIN IN
THE EXISTING DEPRESSION.  EPA HAS CLASSIFIED SEDIMENTS OF SURFACE IMPOUNDMENTS (INCLUDING FORMER
IMPOUNDMENTS) AT ALL LEAD SMELTERS AS HAZARDOUS WASTES THAT MUST BE REMOVED AND TREATED OR
DISPOSED OF SAFELY.  THE PREFERRED TREATMENT OF THORNOCK LAKE SEDIMENTS IS TO SMELT THEM IN THE
SAME MANNER AS FOR DRIED SEDIMENTS FROM LOWER LAKE.  SMELTING THESE WASTES THESE WASTES WOULD
ENABLE ASARCO TO RECOVER SMALL AMOUNTS OF LEAD AND OTHER METALS, BUT MORE IMPORTANTLY, IT WILL
IMMOBILIZE THE REMAINING ARSENIC AND METALS WITHIN SLAG PRODUCED IN THE PROCESS.  A MODIFICATION
OF THIS ALTERNATIVE WOULD BE TO DISPOSE OF THE SEDIMENTS AT A LICENSED HAZARDOUS WASTE FACILITY.

DEPTH OF EXCAVATION WOULD BE DETERMINED AS FOR ALTERNATIVE 4A (FOR LOWER LAKE): EXCAVATE TO TWO
FEET BELOW THE ARTIFICIALLY DEPOSITED LAYER OF SEDIMENTS.

THE POND FLOOR WOULD BE LINED WITH BENTONITE OR AN IMPERMEABLE MEMBRANE (FABRIC) IF IT IS TO BE
USED TO RECEIVE EMERGENCY OVERFLOW.

II.  BACKGROUND ON COMMUNITY INVOLVEMENT

EPA ADDED THE EAST HELENA SITE TO THE NATIONAL PRIORITIES LIST (NPL) OF HAZARDOUS WASTE SITES IN
1983.  IN MAY COMPLETED A COMMUNITY RELATIONS PLAN FOR THE AREA, AND THE FOLLOWING MONTH HELD A
PUBLIC MEETING TO EXPLAIN THE UPCOMING SITE INVESTIGATION AND ANSWER CITIZENS' QUESTIONS.

MOST OF THE OTHER COMMUNITY INVOLVEMENT ACTIVITIES PRIOR TO 1987 FOCUSED ON LEAD AND ITS
POTENTIAL EFFECTS ON HUMAN HEALTH.  FOR INSTANCE THE MONTANA DEPARTMENT OF HEALTH AND
ENVIRONMENTAL SCIENCES (MDHES) AND THE NATIONAL CENTERS FOR DISEASE CONTROL (CDC) CONDUCTED A
BLOOD LEAD STUDY IN 1975.  THE LEWIS AND CLARK COUNTY HEALTH DEPARTMENT CONDUCTED ANOTHER ONE IN
1983, WITH FUNDING FROM EPA.  ASARCO CONDUCTED A THIRD STUDY IN 1987.  COMMUNITY OUTREACH
ACTIVITIES LED BY STATE AND LOCAL AGENCIES REFLECTED THIS CONCERN ABOUT LEAD.

RESULTS OF PHASE I AND PHASE II OF THE SITE INVESTIGATION, COMPLETED IN 1987 AND 1989, INDICATED
THAT HIGH LEVELS OF ARSENIC AND CADMIUM, AS WELL AS LEAD, EXIST IN EAST HELENA SOILS AND WATER. 
EPA BROADENED THE SCOPE OF MATERIAL IT PRESENTED TO THE PUBLIC TO INCLUDE THIS INFORMATION, AND
INCREASED THE FREQUENCY OF PUBLIC CONTACT.  FOR EACH PHASE OF THE SITE INVESTIGATION, EPA
CONDUCTED A PUBLIC MEETING AND PUBLISHED A FACT SHEET TO PRESENT STUDY RESULTS.  EPA, MDHES, AND
ASARCO ALSO MET WITH MEMBERS OF THE PRESS.  IN ADDITION, MDHES PUBLISHED PROGRESS REPORTS THAT
INCLUDED INFORMATION ABOUT THE EAST HELENA SITE, AND SENT A LETTER TO EAST HELENA CITIZENS
OUTLINING PRECAUTIONS FOR USE OF GARDEN VEGETABLES.  AT EPA'S REQUEST, IN JUNE 1988 MAYOR LARRY
MOORE ESTABLISHED A CITIZENS' ADVISORY GROUP THAT HAS SEVERAL TIMES.

THE MOST RECENT COMMUNITY RELATIONS ACTIVITY WAS THE PUBLIC MEETING OF SEPTEMBER 12, 1989, AT
WHICH EPA, MDHES, AND ASARCO DESCRIBED THE PREFERRED ALTERNATIVES FOR ADDRESSING CONTAMINATION
OF THE PROCESS PONDS.  COPIES OF THE PROPOSED PLAN WERE AVAILABLE AT THIS MEETING, FOR THOSE WHO
WERE NOT ON THE MAILING LIST.  TOPICS DISCUSSED AT THIS MEETING, FOR THOSE WHO WERE NOT ON THE
MAILING LIST.  TOPICS DISCUSSED AT THIS MEETING ARE INCLUDED IN THE SUMMARY OF COMMENTS RECEIVED
DURING THE PUBLIC COMMENT PERIOD.

III.  SUMMARY OF QUESTIONS AND COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD AND EPA'S
      RESPONSES TO THOSE COMMENTS

FROM AUGUST 31 TO SEPTEMBER 20, 1989, EPA RECEIVED PUBLIC COMMENTS ON THE FS REPORT AND THE
PROPOSED PLAN.  EPA, MDHES, AND ASARCO ALSO HELD A PUBLIC MEETING ON SEPTEMBER 12 TO DESCRIBE
THE PREFERRED ALTERNATIVES AND ANSWER ANY QUESTIONS FROM RESIDENTS.  TWENTY PEOPLE ATTENDED THE
MEETING, MOST OF WHOM REPRESENTED PUBLIC AGENCIES, CONTRACTORS, OR POTENTIALLY RESPONSIBLE
PARTIES.  IN ADDITION TO COMMENTS TAKEN FROM THIS MEETING, THIS SUMMARY INCLUDES MATERIAL FROM
LETTERS SUBMITTED ON BEHALF OF ARCO, ASARCO, AND THE EAST HELENA SUPERFUND TASK FORCE. COMMENTS
ARE CATEGORIZED BY THE FOLLOWING TOPICS:

• TREATMENT OF LOWER LAKE FLUIDS;
• IMPLEMENTATION TIME;
• EXTENT OF EXCAVATION;
• RETENTION OF SPEISS POND FOR EMERGENCY OVERFLOW; AND
• PUBLIC COMMENT PERIOD.



ONLY COMMENTS THAT EPA HAS RESPONDED TO ARE GIVEN BELOW; COMMENTS THAT ASARCO OR ITS
SUBCONTRACTOR RESPONDED TO ARE INCLUDED IN THE MEETING SUMMARY (ATTACHMENT B).

TREATMENT OF LOWER LAKE FLUIDS

AT THE SEPTEMBER 12 MEETING, ASARCO AND EPA VOICED THEIR DIFFERENT PREFERENCES FOR TREATMENT OF
LOWER LAKE FLUIDS.  ASARCO WOULD LIKE TO IMPLEMENT ALTERNATIVE 5S INSTEAD OF ALTERNATIVE 4A,
EPA'S CHOICE.  UNDER ALTERNATIVE 5S, LOWER LAKE FLUIDS WOULD BE TREATED IN PLACE, RATHER THAN
PRETREATED AT A FACILITY THAT WOULD BE BUILT FOR THAT PURPOSE AND THEN DISCHARGED TO THE EAST
HELENA POTW.  ALTERNATIVE 5S IS LESS EXPENSIVE THAN ALTERNATIVE 4A.  (OTHER ASPECTS OF THE
REMEDIES ARE THE SAME.) SINCE THE MEETING, A TASK FORCE MEMBER (WHO IS ALSO AN AMERICAN CHEMET
EMPLOYEE).  ARCO'S ATTORNEYS, AND ASARCO HAVE SENT EPA LETTERS THAT STATE A PREFERENCE FOR
ALTERNATIVE 5S INSTEAD OF 4A.

COMMENT: (TASK FORCE; ASARCO; PARCEL, MAURO, HULTIN & SPAANSTRA, FOR ARCO):  IT SEEMS REASONABLE
TO ATTEMPT THE IN-SITU TREATMENT AS LONG AS ASARCO AGREES TO INSTALL A TREATMENT FACILITY IF
SUCH TREATMENT DOES NOT REDUCE CONTAMINANTS TO STATE AND FEDERAL STANDARDS.  IN-SITU TREATMENT
OFFERS THE ADVANTAGES OF LOWER COSTS, SIMPLICITY, ON-SITE TREATMENT, AND REDUCTION OF RISK TO
THE ENVIRONMENT.  THE US BUREAU OF MINES AND MONTANA COLLEGE OF MINERAL SCIENCE AND TECHNOLOGY
HAVE DEMONSTRATED THE METHOD'S TECHNICAL FEASIBILITY ON A LABORATORY SCALE, AND ASARCO WOULD
CONDUCT A PILOT-SCALE FIELD TEST BEFORE ATTEMPTING FULL-SCALE APPLICATION.  SUCCESSFUL IN-SITU
TREATMENT ALSO COULD SERVE AS A MODEL FOR APPLICATION AT OTHER SITES.

RESPONSE: EPA AND THE STATE OF MONTANA ORIGINALLY CONCLUDED THAT ALTERNATIVE 4A WOULD PROTECT
HUMAN HEALTH AND THE ENVIRONMENT TO A GREATER DEGREE THAN WOULD THE OTHER ALTERNATIVES.  THIS
CONCLUSION WAS REACHED IN THE ABSENCE OF AN INDEPENDENT ASSESSMENT OF THE PROSPECTS FOR
SUCCESSFUL IN-PLACE TREATMENT, IN THE ABSENCE OF A PROPOSAL FROM ASARCO TO CONDUCT LARGE-SCALE
TREATABILITY TESTS AND IN THE ABSENCE OF PUBLIC INVOLVEMENT.  HOWEVER, ON SEPTEMBER 20, ASARCO
PROVIDED THE STATE AND EPA WITH A PLAN FOR CONDUCTING PILOT-SCALE TESTS OF THE PROPOSED METHOD,
AND ACKNOWLEDGED THE NEED FOR A BACK-UP PLAN SHOULD THOSE TESTS PROVE UNSUCCESSFUL.  ALSO, EPA
HAS TAKEN INTO CONSIDERATION THE ASSESSMENTS PERFORMED BY THE US BUREAU OF MINES AND THE MONTANA
COLLEGE OF MINERAL SCIENCE AND TECHNOLOGY.  FOR THESE REASONS, EPA HAS RECONSIDERED ASARCO'S
PROPOSED TREATMENT FOR LOWER LAKE FLUIDS AND CHANGED ITS PREFERRED ALTERNATIVE TO ALTERNATIVE
5S, ASARCO'S CHOICE, BUT WILL KEEP ALTERNATIVE 4A, EPA'S ORIGINAL PREFERENCE, AS THE CONTINGENCY
PLAN SHOULD IN-SITU TREATMENT FAIL TO REDUCE THE CONTAMINANTS OF CONCERN TO SPECIFIED LEVELS.

IMPLEMENTATION TIME

COMMENTS REGARDING IMPLEMENTATION TIME CONCERNED BOTH TIME FOR SMELTING AND TIME FOR REPLACEMENT
OF THE SPEISS PIT.

COMMENT: (ASARCO):  EPA REQUIRES REPLACEMENT OF THE SPEISS PIT WITHIN TWO YEARS.  ASARCO AGREES
WITH THE RECOMMENDED ACTION BUT RECOMMENDS THAT IT TAKES PLACE IN 1992, WHEN ASARCO HAS
SCHEDULED MAJOR RENOVATIONS TO THE DROSS REVERBERATORY OPERATION.  REPLACING THE SPEISS PIT AS
PART OF THIS LARGER PROJECT WOULD MINIMIZE PRODUCTION DOWNTIME, AND MAKE BEST USE OF
CONSTRUCTION EQUIPMENT AND MANPOWER.

RESPONSE: REPLACING THE SPEISS PIT ACCORDING TO EPA'S SCHEDULE ASSURES THAT ALL KNOWN SOURCE
PROBLEMS WILL BE CORRECTED AT THE SAME TIME INSTALLING A STEEL LINER MIGHT SERVE AS AN INTERIM
MEASURES TO ELIMINATE LEAKAGE OF FLUIDS FROM THE SPEISS PIT.  HOWEVER, EPA THINKS IT IS
IMPORTANT TO WEIGH THE COSTS OF REPLACING THE SPEISS PIT AHEAD OF ASARCO'S PROPOSED SCHEDULE
AGAINST THE COSTS OF INTERIM MEASURES.

COMMENT:      (MAYOR LARRY MOORE):  WHY DO THE ESTIMATES OF REQUIRED SMELTING TIME DIFFER?

RESPONSE: THERE ARE TWO REASONS FOR THE DIFFERENT SMELTING TIMES. ASARCO, WHICH PERFORMED THE
FEASIBILITY STUDY, ORIGINALLY DIDN'T PLAN TO EXCAVATE AS DEEPLY AS EPA BELIEVES IS NECESSARY. 
THEREFORE, ASARCO'S ESTIMATED VOLUME OF SOILS TO BE EXCAVATED AND SMELTED IS LESS THAN EPA'S. 
CONSEQUENTLY, THE ESTIMATED TIME FOR SMELTING THE SMALLER AMOUNT IS SHORTER THAN EPA'S TIME. 
ALSO, THE SOIL BEING EXCAVATED CONTAINS BOULDERS AND COBBLES, WHICH ARE MORE DIFFICULT TO HANDLE
THAN SAND.



COMMENT:      (ASARCO):  EPA ESTIMATES THAT THE QUANTITY OF MATERIALS TO BE EXCAVATED IS OVER
50,000 TONS.  THIS PROJECTED QUANTITY REPRESENTS A LITTLE MORE THAN 20 PERCENT OF THE SMELTER'S
ANNUAL CAPACITY (NORMAL CAPACITY IS 20,000 TONS PER MONTH, OR 240,000 TONS PER YEAR).  THE
MATERIAL TO BE EXCAVATED CONTAINS A LOW CONCENTRATION OF EXPECTED RECOVERABLE METALS, AND IS
CONSIDERED "DEAD CHARGE." SMELTING MORE THAN 0.5 PERCENT DEAD CHARGE (100 TONS PER MONTH) HAS
PRODUCED BLAST FURNACE UPSETS WHICH, IN TURN HAVE CREATED AIR QUALITY PROBLEMS.  KEEPING THE
DEAD CHARGE TO 0.5 PERCENT OF TOTAL CHARGE MEANS THAT IT WILL TAKE 500 MONTHS OR OVER 41 YEARS,
TO SMELT 50,000 TONS.

RESPONSE: EPA'S ESTIMATION OF SMELTING TIMES WAS BASED ON THE ASSUMPTION THAT THE TIMES GIVEN IN
ASARCO'S FS ARE ACCURATE.  THE INFORMATION CONCERNING PROBLEMS THAT WOULD RESULT FROM USING MORE
THAN 0.5 PERCENT DEAD CHARGE DOES NOT APPEAR TO HAVE BEEN CONSIDERED IN THE FS.

COMMENT: (ASARCO):  SOILS SCHEDULED TO BE REMOVED FROM THE ACID PLANT WATER TREATMENT FACILITY
AND SOILS THAT HAVE ALREADY BEEN EXCAVATED FROM THE SPEISS AREA CONTAIN GRAVELS, COBBLES, AND
BOULDERS THAT WOULD HAVE TO BE CRUSHED PRIOR TO SMELTING, THEREBY INCREASING THE AMOUNT OF TIME
REQUIRED FOR THE OVERALL REMEDY.  ASARCO BELIEVES THAT THESE LARGE MATERIALS SHOULD BE
SEPARATED, WASHED, AND STORED ON-SITE RATHER THAN SMELTED.

RESPONSE: EPA AGREES WITH ASARCO ON THIS MATTER.

COMMENTERS RECOMMENDED LESS EXCAVATION AT LOWER LAKE, THE SPEISS GRANULATING PIT AND POND, AND
THE ACID PLANT WATER TREATMENT FACILITY THAN EPA HAD OUTLINED IN THE PROPOSED PLAN.

COMMENT:      (ASARCO; PARCEL, MAURO, HULTIN & SPAANSTRA, FOR ARCO): EPA'S PROPOSED PLAN
RECOMMENDS REMOVAL OF LOWER LAKE ARTIFICIALLY DEPOSITED SLUDGE, PLUS AN ADDITIONAL TWO-FOOT
LAYER.  THE FS REPORT RECOMMENDED REMOVING THE SLUDGE PLUS A ONE-FOOT LAYER.  ASARCO DOES NOT
BELIEVE THE REMOVAL OF ADDITIONAL MATERIAL HAS BEEN TECHNICALLY JUSTIFIED BY EPA. 
CONCENTRATIONS OF LEACHATE FROM SAMPLES OF THE UNDERLYING MATERIAL PASS THE EP TOXICITY TEST AND
MEET PRIMARY DRINKING WATER STANDARDS.

RESPONSE: THE LAYER OF BOTTOM SEDIMENTS AT LOWER LAKE IS A HAZARDOUS WASTE AND MUST BE REMOVED
AND TREATED.  IN ADDITION, ASARCO'S RI DATA SHOW THAT EVEN AT TWO FEET BELOW THIS LAYER, THE
SEDIMENTS CONTAIN UP TO 770 MG/KG ARSENIC AND 2,500 MG/KG LEAD.  THE EP TOXICITY TESTS ARE
CONDUCTED UNDER LABORATORY CONDITIONS; UNDER NATURAL CONDITIONS, FRESH WATER COMING INTO CONTACT
WITH CONTAMINATED SEDIMENTS WILL NOT
   NECESSARILY MEET THE SAME STANDARDS.

COMMENT:      (ASARCO; PARCEL, MAURO, HULTIN & SPAANSTRA, FOR ARCO): EPA'S PROPOSED PLAN
RECOMMENDS REMOVAL OF SEDIMENT IN THE SPEISS PIT AND POND AREA TO 20 FEET.  IF PRACTICAL,
HOWEVER, THE FS CONSIDERED EXCAVATION OF THE UPPER SIX FEET OF SEDIMENTS, NOT 20, BECAUSE
ARSENIC AND METALS CONCENTRATIONS IN LEACHATE FROM SEDIMENT SAMPLES AT SIX TO 20 FEET WERE BELOW
DRINKING WATER STANDARDS.

ALTHOUGH ASARCO HAS ALREADY IMPLEMENTED DEEP EXCAVATION UNDERNEATH THE SPEISS POND REPLACEMENT
TANK AREA. IT DOES NOT APPEAR THAT ANY SIGNIFICANT BENEFIT HAS BEEN OBTAINED BY DOING SO.

RESPONSE: (EPA DID NOT RESPOND DIRECTLY TO THIS QUESTION.)

COMMENT:      (ASARCO; PARCEL, MAURO, HULTIN & SPAANSTRA, FOR ARCO): EPA'S PROPOSED PLAN
RECOMMENDS EXCAVATION TO 18 TO 20 FEET AT THE ACID PLANT WATER TREATMENT FACILITY, IF PRACTICAL,
HOWEVER, THE FS REPORT CALLED FOR REMOVAL OF THE UPPER FIVE FEET OF SEDIMENTS ONLY, PLUS CAPPING
OR PAVING THE SURFACE TO PREVENT WATER FROM MOVING DOWN THROUGH UNDERLYING SEDIMENT.

RESPONSE: EPA RECOMMENDED EXCAVATION TO 18 TO 20 FEET BECAUSE SOIL SAMPLING AND ANALYSIS SHOWED
THAT SOILS IN THIS AREA EXHIBITED CHARACTERISTICS OF EP TOXICITY.  HOWEVER, THIS RECOMMENDATION
WAS BASED UPON RESULTS FROM ONLY ONE DRILL HOLE.  MORE HOLES WILL BE DRILLED BEFORE EXCAVATION
TAKES PLACE, TO BETTER DETERMINE THE VOLUME OF SOILS REQUIRING TREATMENT AND THE DEPTH OF
EXCAVATION.

COMMENT:      (ASARCO):  PRACTICAL LIMITS TO EXCAVATION AT THE ACID PLANT WATER TREATMENT
FACILITY MUST BE TAKEN INTO CONSIDERATION.  THESE LIMITS INCLUDE SUCH ITEMS AS THE STRUCTURAL
INTEGRITY OF BUILDINGS IN THE AREA AND THE DEPTH TO WHICH NORMAL EXCAVATING EQUIPMENT CAN REACH



TO EFFECTIVELY EXCAVATE SOILS.

RESPONSE: EPA AGREES THAT PRACTICAL LIMITS TO EXCAVATION MUST BE CONSIDERED NEVERTHELESS, WE DO
NOR AGREE THAT SUCH LIMITS CAN BE DEFINED AS "THE DEPTH TO WHICH NORMAL EXCAVATING EQUIPMENT CAN
REACH TO EFFECTIVELY EXCAVATE SOILS."  EPA IS WITHHOLDING JUDGMENT ON THIS ISSUE UNTIL THE
REMEDIAL DESIGN PHASE BEGINS.

RETENTION OF SPEISS POND FOR EMERGENCY OVERFLOW

COMMENT:      (ASARCO):  ASARCO WOULD LIKE TO RETAIN THE EXISTING SPEISS GRANULATING POND FOR
EMERGENCY OVERFLOW PURPOSES.  THE POND NORMALLY WOULD REMAIN DRY, BUT IT WOULD PROVIDE
ADDITIONAL HOLDING CAPACITY (BEYOND THAT OFFERED BY THE STEEL TANK) IF THE SYSTEM MALFUNCTIONED.
AFTER THE MALFUNCTION WAS CORRECTED, THE WATER WOULD BE MOVED OUT OF THE POND AND BACK TO THE
NEW TANK.  KEEPING THE POND WOULD MEAN NO EXCAVATION COULD OCCUR UNDERNEATH IT BUT USE OF AN
IMPERMEABLE LINER WOULD STOP RAIN OR OTHER FLUIDS FROM LEACHING METALS IN THE UNDERLYING SOILS.

RESPONSES: EPA CANNOT APPROVE THIS REQUEST.  SOILS UNDER THE SPEISS POND AND PIT ARE THE MOST
SIGNIFICANT CONTRIBUTORS TO GROUND WATER CONTAMINATION NORTH OF THE PLANT.  THE REASON FOR
PUTTING THE PROCESS PONDS WORK AHEAD OF THE OTHER OPERABLE UNITS IS TO EFFECT A SOURCE REMOVAL
WITHOUT UNNECESSARY DELAY, AND LEAVING THESE HIGHLY CONTAMINATED MATERIALS IN PLACE WOULD BE
INCONSISTENT WITH LONG-TERM GOALS FOR CLEANING UP THE SITE.

PUBLIC COMMENT PERIOD

COMMENT:   (ASARCO): IS THERE ANY MECHANISM FOR EXTENDING THE PUBLIC COMMENT PERIOD?

RESPONSE: A DECISION ON EXTENDING THE PUBLIC COMMENT PERIOD WOULD DEPEND ON THE SOURCE OF THE
REQUEST.  IF THE REQUEST CAME FROM THE GENERAL PUBLIC, AN EXTENSION WOULD BE POSSIBLE.  ANOTHER
FACTOR WOULD BE WHETHER NEW INFORMATION WAS PROVIDED THAT COULD AFFECT DECISIONS.

COMMENT:      (PARCEL, MAURO, HULTIN & SPAANSTRA, ON BEHALF OF ARCO): ARCO RECEIVED A COPY OF
THE PROPOSED PLAN FROM EPA ON SEPTEMBER 12 1989, THE DAY OF THE PUBLIC MEETING.  THE RI/FS
REPORT DID NOT ARRIVE UNTIL SEPTEMBER 15.  ALSO, THE RI/FS REPORT WAS NOT AVAILABLE IN THE EPA
REGION VIII LIBRARY (DENVER, COLORADO) OR OTHER INFORMATION REPOSITORIES IN THE DENVER METRO
AREA.  NOR WAS NOTICE OF THE RI/FS OR OF THE EAST HELENA MEETING PUBLISHED IN THE DENVER METRO
AREA.  THEREFORE. ARCO REQUESTS THAT EPA EXTEND THE PUBLIC COMMENT PERIOD TO AT LEAST OCTOBER 6,
1989, TO ALLOW TIME FOR CAREFUL CONSIDERATION OF THESE DOCUMENTS.

RESPONSE: EPA, THE STATE OF MONTANA, ASARCO, AND THE COMMUNITY OF EAST HELENA ALL AGREE IN
PRINCIPLE ON THE MAJOR COMPONENTS OF THE REMEDIAL ALTERNATIVES.  THEREFORE, EPA CONSIDERS THE
ALLOTTED 21 DAYS TO BE ADEQUATE.

COMMENT: DID EPA ANNOUNCE THE SEPTEMBER 12 PUBLIC MEETING?

RESPONSE: A PUBLIC NOTICE WAS PRINTED IN THE NEWSPAPER ON AUGUST 30 AND 31, AND ON SEPTEMBER 1. 
THERE WAS ALSO AN ANNOUNCEMENT IN THE NEWSPAPER.  COPIES OF THE PROPOSED PLAN, WHICH ALSO
ANNOUNCES THE MEETING, WERE MAILED DIRECTLY TO ABOUT 200 PEOPLE CURRENTLY ON THE MAILING LIST. 
THERE ARE ALSO COPIES OF THE PROPOSED PLAN AT EPA AND AT THE LIBRARY.



ATTACHMENT A

CHRONOLOGY OF COMMUNITY INVOLVEMENT ACTIVITIES

AFTER 1975: MDHES CONDUCTED PUBLIC AWARENESS CAMPAIGN TO PRESENT RESULTS OF 1975 BLOOD LEAD
STUDY AND TO SUGGEST PRECAUTIONS AGAINST LEAD EXPOSURE.

1983: MDHES SOLID AND HAZARDOUS WASTE BUREAU ESTABLISHED CITIZENS' ADVISORY COMMITTEE TO PREPARE
RESIDENTS FOR ANOTHER BLOOD LEAD STUDY. THE COMMITTEE HELD SEVERAL MEETINGS HELD IN LATE 1983.

9/83: MONTANA HEALTH BOARD, ASARCO, CITY OF EAST HELENA, STATE HIGHWAY DEPARTMENT, AND MDHES MET
TO DISCUSS PLAN FOR REDUCING AIRBORNE LEAD IN EAST HELENA TO BELOW THE FEDERAL STANDARDS.

5/84: EPA COMPLETED COMMUNITY RELATIONS PLAN.

6/6/84: EPA HELD PUBLIC MEETING AT EAST HELENA FIREMANS' HALL TO EXPLAIN UPCOMING SITE
INVESTIGATION AND TO RECEIVE COMMENTS AND QUESTIONS.

6/87: EPA ISSUED FACT SHEET ON PHASE I OF THE RI; PHASE I INCLUDED SOILS, VEGETATION, AND
LIVESTOCK STUDIES.

6/11/87: EPA AND ASARCO HELD PUBLIC MEETING AT EAST HELENA FIREMENS' HALL TO PRESENT FINDINGS OF
PHASE I.

1/88: EPA, CITY OF EAST HELENA, MDHES, AND STATE AND LOCAL AGENCIES HELD PUBLIC MEETING.

2/88: EPA, CITY OF EAST HELENA, MDHES, AND STATE AND LOCAL AGENCIES HELD PUBLIC MEETING.

3/88: MDHES ISSUED PROGRESS REPORT (UPDATE ON RECENT STUDIES AND RESULTS).

3/2/88: EPA, MDHES, AND ASARCO HELD PRESS MEETING.

5/88: EPA, MDHES, AND ASARCO MET WITH TV AND NEWSPAPER REPORTERS TO DISCUSS THE STATUS OF
STUDIES IN EAST HELENA.

6/88: EAST HELENA MAYOR LARRY MOORE, AT EPA'S REQUEST, ESTABLISHED CITIZENS' ADVISORY GROUP; THE
FIRST MEETING WAS HELD THE SAME MONTH.

8/88: CITIZENS' ADVISORY GROUP MST.

9/88: MDHES SENT LETTER TO POPULATION OF EAST HELENA OUTLINING PRECAUTIONS FOR USE OF GARDEN
VEGETABLES, TO REDUCE INGESTION OF METALS AND ARSENIC.

4/89: CITIZENS' ADVISORY GROUP MET.

4/89: EPA AND MDHES ISSUED FACT SHEET ON PHASE II OF THE RI; PHASE II INCLUDED VEGETATION,
SOILS, LIVESTOCK, AND GROUND WATER.

4/27/89:  EPA HELD PUBLIC MEETING AT RADLEY SCHOOL, EAST HELENA, TO PRESENT RESULTS OF PHASE II
RI.

8/89: EPA AND MDHES ISSUED PROPOSED PLAN FOR THE PROCESS PONDS OPERABLE UNIT.

8/31 TO 9/20/89: PUBLIC COMMENT PERIOD ON PROPOSED PLAN.

9/12/89:  EPA HELD PUBLIC MEETING IN EAST HELENA FIREMENS' HALL TO PRESENT PREFERRED
ALTERNATIVES FOR THE PROCESS PONDS OPERABLE UNIT.



                               MEETING SUMMARY
                    SEPTEMBER 12, 1989, PUBLIC MEETING
                           EAST HELENA, MONTANA

LOCATION:         FIREMEN'S HALL
START TIME:       7:30 P.M.
FINISH TIME:      9:30 P.M.

PARTICIPANTS: SCOTT BROWN (EPA); ERIC FINKE (EPA); JON NICKEL (ASARCO INCORPORATED); BOB MILLER
(HYDROMETRICS); GREG MULLEN (MDHES); JANE STILES (MDHES); LARRY D. MOORE (MAYOR, EAST HELENA);
DAVE BUNTE (CH2M HILL); ERIC PALMER (TASK FORCE); HOLLY LUH (SENATOR BAUCUS' OFFICE); GRANT
SASEK (THE INDEPENDENT RECORD); KEN VREELING (ASARCO INCORPORATED) PATTY LEE (ICF); W.P. BULAND;
DOLLY LAMPING; JAY REARDON; SANDY STASH; ANDREW ZDNAK; TOM ROLFE; B.J. MAZUREK

SUBJECT:      PROPOSED PLAN FOR PROCESS PONDS CLEANUP AT EAST HELENA SMELTER SITE.

OPENING STATEMENTS

SCOTT BROWN OF THE US ENVIRONMENTAL PROTECTION AGENCY OPENED THE MEETING BY ANNOUNCING THAT,
AFTER CONSIDERABLE STUDY OF POSSIBLE ACTIONS. CLEANUP WORK ON THE PROCESS PONDS WAS ABOUT TO
BEGIN.  HE EMPHASIZED THAT THE STATE, ASARCO, AND EPA ALL HAD COOPERATED IN COMING UP WITH
SOLUTIONS TO THE SITE CONTAMINATION.

MR. BROWN THEN INTRODUCED THE FOLLOWING PERSONS:  GREG MULLEN, WHO RECENTLY JOINED THE STAFF OF
THE MONTANA DEPARTMENT OF HEALTH AND ENVIRONMENTAL SCIENCES (SOLID AND HAZARDOUS WASTE BUREAU);
JON NICKEL OF ASARCO INCORPORATED; LARRY MOORE, MAYOR OF EAST HELENA AND EAST HELENA SUPERFUND
TASK FORCE MEMBER; AND ERIC PALMER OF THE EAST HELENA SUPERFUND TASK FORCE.  MR. BROWN URGED
CITIZENS TO CONTACT MOORE, PALMER, OR ANY OF THE THREE OTHER TASK FORCE MEMBERS, STATING THAT
THEY ARE THE RESIDENTS' LIAISON WITH EPA AND THE STATE ON SUPERFUND ACTIVITIES.

MR. BROWN INFORMED THE AUDIENCE THAT THE MEETING FELL IN THE MIDDLE OF THE PUBLIC COMMENT PERIOD
FOR THE PROPOSED PLAN, WHICH HE REFERRED TO AS THE "READER'S DIGEST" OF ASARCO'S FEASIBILITY
STUDY.  (COPIES OF THE PROPOSED PLAN HAD BEEN MAILED DIRECTLY TO THE APPROXIMATELY 200 PEOPLE ON
THE MAILING LIST AND EXTRA COPIES WERE AVAILABLE AT THE MEETING.)  HE STATED THAT THE PROPOSED
PLAN DESCRIBED EPA'S RECOMMENDED ALTERNATIVES FROM THE FEASIBILITY STUDY AS WELL AS SOME OTHER
PLAUSIBLE ALTERNATIVES. HE ENCOURAGED PEOPLE TO COMMENT ON THESE ALTERNATIVES UNTIL SEPTEMBER
20, THE END OF THE PUBLIC COMMENT PERIOD WHILE EPA, THE STATE, AND ASARCO WERE MOSTLY IN
AGREEMENT, HE ADDED, THERE WERE SOME DIFFERENCES OF OPINION THAT WOULD BE DISCUSSED IN THE NEXT
PART OF THE MEETING.

DUE TO THE SMALL SIZE OF THE GROUP, MR. BROWN ASKED THAT PEOPLE RAISE QUESTIONS AT ANY TIME
RATHER THAN SAVE THEM FOR THE END OF THE MEETING.

OVERVIEW OF THE SITE'S FIVE OPERABLE UNITS

MR. BROWN LISTED THE EAST HELENA SITE'S FIVE OPERABLE UNITS:  PROCESS PONDS (THE SUBJECT OF THIS
MEETING); GROUND WATER; SURFACE WATER, SOILS, VEGETATION, LIVESTOCK, FISH, AND WILDLIFE; ORE
STORAGE AREAS; AND SLAG PILE HE STATED THAT EPA HAD SEPARATED THE PROCESS PONDS OPERABLE UNIT
FROM THE OTHERS FOR THE FIRST FEASIBILITY STUDY; THE OTHER UNITS WOULD BE COVERED TOGETHER IN A
COMPREHENSIVE SITE-WIDE FEASIBILITY STUDY, TO BE COMPLETED THIS WINTER.  THE PROCESS PONDS
SHOULD BE TREATED FIRST, HE SAID, BECAUSE THEY CONSTITUTE A SOURCE OF CONTAMINATION TO SHALLOW
GROUND WATER IN EAST HELENA.

NEXT, MR. BROWN BRIEFLY DESCRIBED THE FOUR SUBUNITS OF THE PROCESS PONDS AND ILLUSTRATED HIS
TALK WITH SLIDES OF LOWER LAKE, THE SPEISS GRANULATING PIT AND POND, THE ACID PLANT WATER
TREATMENT FACILITY, AND THORNOCK LAKE.  MR.  BROWN NOTED THAT WHILE THESE SUBUNITS DIFFER FROM
EACH OTHER, THEY ALL CONTRIBUTE ARSENIC AND METALS TO THE GROUND WATER BY SEEPAGE AND LEAKAGE OF
PROCESS FLUIDS.  IT IS IMPORTANT, HE STATED, TO DRY THE REMOVED SEDIMENTS ON SPECIAL DRYING PADS
SO THAT FURTHER SEEPAGE TO UNDERLYING SOILS WILL NOT OCCUR.

MR. BROWN RE-STATED THAT BECAUSE THE PROCESS FLUIDS ARE THE SOURCE OF GROUND WATER
CONTAMINATION, THEY MUST BE CLEANED UP FIRST.  THE GENERAL THEME BEHIND THE CLEANUP ALTERNATIVES
IS TO ISOLATE THE FLUIDS FROM THE SOILS, REPLACE EXISTING FLUID BODIES WITH TANKS OR INSTALL



LEAK-PROOF LINERS, AND EXCAVATE CONTAMINATED SOILS BENEATH THEM.

PROPOSED PLAN FOR CLEANUP OF THE PROCESS PONDS

MR BROWN PROCEEDED TO SUMMARIZE THE RECOMMENDED ALTERNATIVES FOR EACH OF THE PROCESS PONDS'
SUBUNITS.

EPA'S AND THE STATE'S (BUT NOT ASARCO'S) PREFERRED ALTERNATIVE FOR LOWER LAKE IS TO REPLACE THE
LAKE WITH TWO MILLION-GALLON STORAGE TANKS, EXCAVATE THE SLUDGE LAYER (CONTAINING HIGH LEVELS OF
ARSENIC AND LEAD) PLUS TWO FEET OF WET SEDIMENTS BELOW THE LAYER.  DRY THE SEDIMENTS ON LINED
PADS, AND SMELT THE SEDIMENTS.  WATER FROM LOWER LAKE WOULD BE PRETREATED FOR DISCHARGE TO THE
EAST HELENA PUBLICLY OWNED TREATMENT WORKS (POTW).  AS A SIDENOTE, MR. BROWN EXPLAINED THAT THE
SLUDGE LAYER MUST BE EXCAVATED BY LAW.  THE ADDITIONAL TWO FEET TO BE EXCAVATED IS A SAFETY
MARGIN; SOIL LEACH TESTS INDICATE THAT WATER PASSING UNDERNEATH THE SLUDGE LAYER WILL MEET
DRINKING WATER STANDARDS.  ALTHOUGH IT WOULD BE SAFEST TO EXCAVATE THE SOILS UNDERNEATH THE
SLUDGE, THE COST WOULD BE ABOUT $80 MILLION INSTEAD OF $8.5 MILLION.

ACCORDING TO MR. BROWN. THE MAJOR PART OF THE CLEANUP COST WITH THE ABOVE ALTERNATIVE ARISES
FROM CONSTRUCTION OF A TREATMENT FACILITY TO REDUCE FLUID CONTAMINANT LEVELS TO ACCEPTABLE
LEVELS.

EPA'S AND THE STATE'S PREFERRED ALTERNATIVE FOR THE SPEISS GRANULATING PIT AND POND IS TO
REPLACE THEM, EXCAVATE SOILS "TO THE PRACTICAL LIMIT," AND SMELT THOSE SOILS.  AGAIN, MR. BROWN
EXPLAINED THAT SOILS SHOULD BE EXCAVATED TO THE LIMIT BECAUSE STRUCTURES WILL BE BUILT AT THE
SITE; IF IT SHOULD TURN OUT THAT NOT ENOUGH SOIL WAS EXCAVATED THE FIRST TIME.  THESE STRUCTURES
WOULD HAVE TO BE REMOVED PRIOR TO ADDITIONAL EXCAVATION.  IT WOULD BE MORE EFFICIENT TO REMOVE
AS MUCH CONTAMINATED SOIL AS POSSIBLE THE FIRST TIME.  BECAUSE THE VOLUME OF SOILS AT THIS AREA
IS MUCH LESS THAN THAT OF LOWER LAKE, THE ADDITIONAL COST IS NOR PROHIBITIVE.  TOTAL COST: 
APPROXIMATELY $700.000.

FOR THE ACID PLANT WATER TREATMENT FACILITY, EPA AND THE STATE RECOMMEND REPLACING THE LEAKY
SETTLING DUMPSTERS WITH A CLOSED-CIRCUIT FILTRATION SYSTEM, EXCAVATING THE SOILS TO PRACTICAL
LIMITS, AND SMELTING THE SOILS.  THE COST WOULD BE ABOUT $1.9 MILLION.

FOR THORNOCK LAKE, EPA AND THE STATE RECOMMEND EXCAVATING THE SLUDGE LAYER PLUS AN ADDITIONAL
TWO FEET.  SMELTING THE SEDIMENTS, AND LINING THE CAVITY TO PREVENT ANY COLLECTED FLUIDS FROM
CONTAMINATING THE UNDERLYING SOILS.  COST: $19,000 TO $52,000 ($52,000 WITH THE LINER).

MR. BROWN REPEATED THAT WHILE THE ABOVE ALTERNATIVES ARE EPA'S CHOICES, OTHER ALTERNATIVES DO
EXIST.  GREG MULLEN SAID THAT THE STATE OF MONTANA BASICALLY AGREES WITH EPA'S CHOICES.

REPORT AND COMMENTS BY ASARCO INCORPORATED

JON NICKEL EXPLAINED ASARCO'S PREFERENCES FOR THE PROCESS PONDS AND ALSO HIGHLIGHTED HIS TALK
WITH SLIDES.

MR. NICKEL SAID THAT LOWER LAKE HAD ORIGINALLY BEEN FORMED TO COLLECT STORMWATER RUNOFF AND TO
CONTAIN PROCESS WATERS, PARTICULARLY FROM ASARCO'S ZINC FUMING OPERATIONS.  BECAUSE THE ZINC
FUMING OPERATIONS ENDED IN 1982, IT WAS NOW POSSIBLE TO REPLACE THE 11 MILLION-GALLON LAKE WITH
A PAIR OF MILLION GALLON TANKS.  WITH EPA'S APPROVAL, ASARCO HAS BEGUN CONSTRUCTION OF THESE
TANKS, PLUS SECONDARY CONTAINMENT FACILITIES.  ASARCO AGREES WITH EPA ON THE EXTENT OF
EXCAVATION FOR LOWER LAKE, AND ON THE CHOICE OF SMELTING TO DESTROY METALS IN THE SEDIMENTS.

HOWEVER, ASARCO WOULD PREFER TO TREAT PROCESS WATER IN-PLACE RATHER THAN CONSTRUCT A SEPARATE
TREATMENT FACILITY.  MR. NICKEL CITED THE FOLLOWING ADVANTAGES TO IN-PLACE TREATMENT:  1) NO
TREATMENT FACILITY WOULD HAVE TO BE BUILT; 2) THE EAST HELENA POTW WOULD NOT HAVE TO ACCOMMODATE
DISCHARGE FROM THE LOWER LAKE SUBUNIT; AND 3) SUCCESSFUL IN-PLACE TREATMENT WOULD LOWER COSTS BY
ABOUT $5 MILLION (FROM $8.5 MILLION TO $3 MILLION).  ASARCO PLANS TO ASK EPA AND THE STATE FOR
ADDITIONAL TIME TO TEST IN-PLACE TREATMENT METHODS; IF SUCCESSFUL, THEY WOULD LIKE TO IMPLEMENT
SUCH TREATMENT FOR LOWER LAKE.  IF TEST RESULTS ARE UNSUCCESSFUL, MR. NICKEL SAID, THEN THE ONLY
ALTERNATIVE IS TO TREAT WATER IN A SPECIAL FACILITY BEFORE DISCHARGING TO THE EAST HELENA POTW.



ANOTHER AREA IN WHICH ASARCO DIFFERS FROM EPA AND THE STATE IS IMPLEMENTATION TIME.  MR. NICKEL
SAID ASARCO FEELS THAT THE FOUR YEARS CITED BY EPA IS NOT ENOUGH TIME TO INCLUDE SMELTING THE
VOLUME OF SEDIMENTS INVOLVED.  ASARCO RECOMMENDS A PHASED APPROACH TO CLEANUP WITH FOUR YEARS
ALLOWED FOR ALL WORK EXCEPT THE SMELTING, AND ADDITIONAL TIME FOR THE SMELTING.

ACCORDING TO MR. NICKEL. SPEISS IS A COPPER-BEARING SUBSTANCE THAT COMES OUT OF THE FURNACES IN
A MOLTEN STATE AND BURNS INTO A SAND-LIKE MATERIAL AFTER BEING COOLED WITH WATER.  SPEISS
CONTAINS ARSENIC AND ANTIMONY, WHICH ENTER THE PROCESS WATERS.  MR. NICKEL ADMITTED THAT
ALTHOUGH THE PIT AND POND ARE CURRENTLY LINED, MANAGEMENT PRACTICES HAVE RESULTED IN LEAKAGE OF
PROCESS FLUIDS.  HE SAID ASARCO AGREES THAT THE SPEISS GRANULATING PIT AND THE POND SHOULD BE
REPLACED, AND EPA AND THE STATE HAVE GIVEN THEIR APPROVAL FOR ASARCO TO BEGIN REPLACEMENT.

ASARCO DIFFERS FROM EPA AND THE STATE IN TWO ASPECTS OF THE REMEDY FOR THE SPEISS PIT AND POND. 
FIRST, ASARCO RECOMMENDS THAT A PORTION OF THE EXISTING SPEISS POND BE RETAINED AS EMERGENCY
OVERFLOW.  HOWEVER, KEEPING THE POND WOULD PRECLUDE EXCAVATION BELOW IT.  SECOND, AS WITH LOWER
LAKE. ASARCO FEELS MORE TIME IS NECESSARY FOR SMELTING.  MR. NICKEL EXPLAINED THAT THE SOILS
ASARCO HAS EXCAVATED SO FAR NEAR THE SPEISS POND INCLUDE BOULDERS AND COBBLES--MATERIAL THAT IS
TIME-CONSUMING TO PROCESS--RATHER THAN JUST SAND.

FOR THE ACID PLANT WATER TREATMENT FACILITY, ASARCO AGREES WITH EPA AND THE STATE THAT THE
EXISTING SETTLING TANKS SHOULD BE REPLACED WITH A CLOSED CIRCUIT FILTRATION SYSTEM.  MR. NICKEL
SAID EXCAVATION WOULD BE LIMITED BECAUSE OF THE PRESENCE OF STRUCTURES THAT ARE BEING USED.  HE
ALSO REPEATED THE NEED FOR ADDITIONAL TIME TO SMELT SOILS.

MR. NICKEL STATED THAT, AS WITH THE OTHER PROCESS POND AREAS, MORE TIME IS NEEDED TO SMELT
THORNOCK LAKE SEDIMENTS.

(HERE, MR. BROWN INTRODUCED BOB MILLER (HYDROMETRICS, ASARCO'S CONTRACTOR), JANE STILES (MDHES:
COMMUNITY RELATIONS), ERIC FINKE (MR. BROWN'S SUPERVISOR AT EPA), DAVE BUNTE (CH2M HILL, EPA'S
CONTRACTOR), AND PATTY LEE (ICF: COMMUNITY RELATIONS))

PUBLIC COMMENTS AND QUESTIONS

MR. BROWN INVITED THE AUDIENCE TO COMMENT OR ASK QUESTIONS.

MR. NICKEL INTERRUPTED TO EXPLAIN AN ASPECT OF ASARCO'S PLANS FOR THE SPEISS GRANULATING PIT AND
POND.  ASARCO PLANS TO REPLACE ITS "DROSS REVERB FURNACE" (WHICH INCLUDES THE SPEISS GRANULATING
AREA) IN TWO OR THREE YEARS.  EPA'S ESTIMATED IMPLEMENTATION TIME FOR REPLACING THE PIT AND POND
IS 1.5 YEARS.  MR. NICKEL SAID IT WOULD MAKE SENSE TO WAIT ON REPLACING THE PIT; IF THE PIT WAS
REPLACED ACCORDING TO EPA'S SCHEDULE, IT WOULD HAVE TO BE REMOVED WHEN THE OTHER WORK IS DONE.

Q: ERIC PALMER (TASK FORCE):  WHAT IS THE IN-PLACE TREATMENT PROPOSED FOR LOWER LAKE?  AFTER THE
   WATER IS CLEAN, WHAT HAPPENS TO IT?

A: THE WATER IS TREATED TO MEET CERTAIN STANDARDS AND THEN LEFT IN PLACE.  THE ARSENIC IN THE
   WATER SETTLES TO THE BOTTOM OF THE POND AND IS EXCAVATED WITH THE OTHER SEDIMENTS FOR
   SMELTING.

Q: WOULD THE CLEAN WATER BE DISCHARGED TO THE POTW?  WOULD LOWER LAKE STAY?

A: WITH IN-PLACE TREATMENT, LOWER LAKE WOULD STAY AS A NATURAL SURFACE WATER DEPRESSION.  WATER
   WOULD NOT GO TO THE POTW.  THE ELEVATION OF UPPER LAKE, WHICH IS FRESH WATER, IS SLIGHTLY
   ELEVATED COMPARED TO THE SURFACE ELEVATION OF LOWER LAKE.  PUMPING THE WATER OUT OF LOWER
   LAKE TO TREAT AND DISCHARGE IT WOULD ONLY ALLOW UPPER LAKE WATER TO FLOW IN. SO THE WATER MAY
   AS WELL STAY THERE IN THE FIRST PLACE.  IT'LL BE CLEANED TO REMOVE THE METALS, AND LOWER LAKE
   MAY EVENTUALLY GO BACK TO ITS NATURAL STATE.

Q: GRANT SASEK (THE INDEPENDENT RECORD):  THE FOUR SITES YOU'RE PRESENTING ARE ALL WET AREAS. 
   ARE THERE OTHER MAJOR WET SITES THAT COULD BE A PROBLEM?

A: THE FOUR SUBUNITS PREVIOUSLY DESCRIBED ARE THE ONLY KNOWN MAJOR SOURCES OF CONTAMINATION.

Q:  GRANT SASEK:  DO THE DRY AREAS HAVE MUCH IMPACT?



A: ASSUMING THAT "DRY AREAS" REFERS TO SOILS, THE DEGREE TO WHICH SUCH AREAS COULD AFFECT
   CONTAMINATION DEPENDS UPON THEIR POTENTIAL TO CARRY METALS DOWN FROM PERCOLATION OF WATER
   THROUGH THE SEDIMENTS.  A "HEAD," OR FORCE, MUST BE PRESENT TO MOVE METALS THROUGH THE SOIL
   INTO THE GROUND WATER.  THAT FORCE HAS ALWAYS BEEN WATER OVERLYING SOIL OR SEDIMENT.  FOR
   EXAMPLE, SOME WATER THAT WAS CONTAMINATED BY ORE PROCESSES HAS MOVED THROUGH THE SOIL AND
   INTO THE GROUND WATER.  THE OBJECTIVE OF THIS PROPOSED PLAN IS TO REMOVE SUCH FORCES.

Q: LARRY MOORE:  ON THE LOWER LAKE PREFERRED ALTERNATIVE (ALTERNATIVE 4A).  HOW MUCH WATER WILL
   BE DISCHARGED TO THE CITY WATER SYSTEM?

A: LOWER LAKE CURRENTLY HOLDS 11 MILLION GALLONS.  ONE OF THE TANKS TO BE INSTALLED WILL HOLD
   ONE MILLION GALLONS; THE OTHER TANK WILL BE USED JUST FOR EMERGENCY HOLDING.  THEREFORE,
   THERE WILL BE AT LEAST 10 MILLION GALLONS TO DISCHARGE.  UNFORTUNATELY, AS SOON AS WATER IS
   PUMPED OUT OF LOWER LAKE, NEW WATER (FROM UPPER LAKE) COMES IN TO TAKE ITS PLACE.

   ALSO, THERE IS A PROCESS WATER GAIN OF APPROXIMATELY 25 TO 50 GALLONS PER MINUTE (GPM), WHICH
   TRANSLATES TO APPROXIMATELY 70,000 GALLONS PER DAY.  IF NOTHING IS DONE WITH THAT GAIN, WHICH
   COMES FROM SEVERAL SOURCES IN THE PLANT, THERE WILL BE AN INCREASE OF WATER NEEDING
   TREATMENT IN ADDITION TO THE LOWER LAKE FLUIDS.

Q: ONCE THESE PROJECTS ARE COMPLETED, HOW MUCH WILL ARSENIC AND LEAD LEVELS BE REDUCED?

A: IF THE RIGHT CONDITIONS EXIST, ARSENIC IS NATURALLY REMOVED FROM THE AQUEOUS PHASE, OR WATER
   PHASE, AS THE GROUND WATER MOVES NORTH FROM THE PLANT.

JON NICKEL INTRODUCED KEN VREELING, WHO WORKS AT ASARCO'S PLANT AND IS INVOLVED WITH THE
WATER-HANDLING SYSTEM.

SCOTT BROWN SUMMARIZED THE FOLLOWING POINTS OF DISAGREEMENT BETWEEN EPA AND ASARCO.  ASARCO
FEELS THAT MORE TIME IS REQUIRED FOR SMELTING AT ALL FOUR PROCESS AREAS.  FOR LOWER LAKE, ASARCO
RECOMMENDS IN-PLACE TREATMENT OF PROCESS FLUIDS RATHER THAN TREATMENT AT A SPECIAL FACILITY
FOLLOWED BY DISCHARGE TO THE POTW.  FOR THE SPEISS AREA, ASARCO WOULD LIKE TO RETAIN HALF THE
POND, AND THEY WOULD LIKE MORE TIME FOR PIT REPLACEMENT.  MR. BROWN ALSO ACKNOWLEDGED ASARCO'S
STATEMENT THAT THE ACID PLANT INCLUDES A NUMBER OF STRUCTURES WHOSE PRESENCE SHOULD BE
ACCOMMODATED DURING EXCAVATION.

Q: JON NICKEL:  IS THERE ANY MECHANISM FOR EXTENDING THE PUBLIC COMMENT PERIOD?

A: WHETHER OR NOT TO EXTEND THE COMMENT PERIOD WOULD DEPEND ON WHERE THE REQUEST CAME FROM. IF
   IT CAME FROM THE GENERAL PUBLIC, AN EXTENSION WOULD BE POSSIBLE.  IF THE COMMENT CAME FROM
   ASARCO, THE EXTENSION PROBABLY WOULD NOT OCCUR.  ANOTHER FACTOR WOULD BE WHETHER NEW
   INFORMATION WAS PROVIDED THAT COULD AFFECT DECISIONS.

Q:  DID YOU ANNOUNCE THE PUBLIC MEETING?

A: A PUBLIC NOTICE WAS PRINTED IN THE NEWSPAPER ON AUGUST 30 AND 31, AND ON SEPTEMBER 1.  THERE
   WAS ALSO AN ANNOUNCEMENT IN THE NEWSPAPER. COPIES OF THE PROPOSED PLAN, WHICH ALSO ANNOUNCES
   THE MEETING, WERE MAILED DIRECTLY TO ABOUT 200 PEOPLE CURRENTLY ON THE MAILING LIST.  YOU
   CAN ADD YOURSELF TO THE LIST BY CONTACTING PATTY LEE.  THERE ARE ALSO COPIES OF THE PROPOSED
   PLAN AT EPA AND AT THE LIBRARY.

Q: WHY AREN'T MORE PEOPLE HERE?

A: SIMULTANEOUS SCHEDULING OF A SCHOOL BOARD MEETING AND AN ELECTION PROBABLY DREW SOME PEOPLE
   WHO WOULD OTHERWISE HAVE ATTENDED THIS MEETING.

Q: MAYOR:  WHY DO THE ESTIMATES OF REQUIRED SMELTING TIME DIFFER?

A: THERE ARE TWO REASONS FOR THE DIFFERENT SMELTING TIMES.  ASARCO, WHO PERFORMED THE
   FEASIBILITY STUDY, DIDN'T ORIGINALLY PLAN TO EXCAVATE AS DEEPLY AS EPA FEELS IS NECESSARY.
   ASARCO'S ESTIMATED VOLUME OF SOILS TO BE EXCAVATED, AND THEREAFTER SMELTED, IS LESS THAN
   EPA'S. CONSEQUENTLY, THE ESTIMATED TIME FOR SMELTING THE SMALLER AMOUNT IS SHORTER THAN EPA'S
   TIME.  ALSO, THE SOIL BEING EXCAVATED IS NOT JUST SAND - IT CONTAINS BOULDERS AND COBBLES,



   WHICH ARE MORE DIFFICULT TO HANDLE.

Q: DOES THE SEDIMENT CONTAIN ENOUGH METALS TO MAKE SMELTING PROFITABLE?

A: SMELTING THESE SEDIMENTS IS NOT A PROFITABLE OPERATION.  EACH TON OF MATERIAL THAT GOES
   THROUGH CARRIES ABOUT AN OUNCE OF SILVER IN THE SLAG PILE.  STARTING WITH MATERIAL THAT
   CONTAINS LESS THAN AN OUNCE OF SILVER, AS IS PROBABLY THE CASE WITH THESE SEDIMENTS, ACTUALLY
   RESULTS IN MONEY BEING LOST.  SOME OF THE SMELTING COST IS PROFIT LOSS, RATHER THAN
   ENGINEERING COST, BUT IT'S NEVERTHELESS A COST.  ON THE OTHER HAND, SMELTING IS A
   COST-EFFECTIVE METHOD OF TREATMENT.  THE OTHER ALTERNATIVE IS TO SEND IT AWAY TO A HAZARDOUS
   WASTE MATERIAL STORAGE AREA, AND THE COST BENEFITS OF SMELTING OUTWEIGH THOSE OF SENDING IT
   OUT.

WITH NO FURTHER QUESTIONS BEING ASKED BY THE PUBLIC, MR. BROWN CONCLUDED THE MEETING AT 9:30
P.M.



#TA
TABLES AND ATTACHMENTS
                                  TABLE 6-1
                  CANCER POTENCY VALUES AND REFERENCE DOSES
                 TOXICITY VALUES FOR NONCARCINOGENIC EFFECTS
                                 ORAL ROUTE
   PARAMETER

                      AIC ()A)                      RFD (B)
                      (MG/KG/DAY)                   (MG/KG/DAY)

   ARSENIC
   CADMIUM                                          5.0E-04
   COPPER             3.7E-02
   LEAD               1.4B-03
   ZINC               2.1E-01

                              INHALATION ROUTE

   PARAMETER

                      AIC ()A)                      RFD (B)
                      (MG/KG/DAY)                   (MG/KG/DAY)

   ARSENIC
   CADMIUM
   COPPER             1.0E-02
   LEAD               1.4E-03 (E)
   ZINC               1.0E-02

                  TOXICITY VALUES FOR CARCINOGENIC EFFECTS

   PARAMETER          POTENCY FACTOR                W/E (C)
                      (MG/KG/DAY) -1

   ARSENIC            1.5 (D)                         A
   CADMIUM
   COPPER             1.0E-02
   LEAD               1.4E-03 (E)                     B2 (B)
   ZINC               1.0E-02

   PARAMETER          POTENCY FACTOR                W/E (C)
                      (MG/KG/DAY)-1

   ARSENIC            50                              A
   CADMIUM            6.1                             B1
   COPPER
   LEAD                                               B2 (B)
   ZINC

   (A) SOURCE:  US EPA, 1986C.

   (B) SOURCE:  EPA 1989, EPA 1989E

   (C) W/E = WEIGHT OF EVIDENCE RATING

   (D)  SOURCE:  THOMAS, 1988.

   (E) THIS VALUE HAS BEEN WITHDRAWN BY EPA.

   NOTE: SCIENTIFIC NOTATION USED FOR EASE IN READING SMALL VALUES.  FOR
   EXAMPLE, THE NOTATION 3.0E-04 IS THE VALUE 0.0003.



                                  TABLE 7-2
         COSTS AND IMPLEMENTATION TIMES FOR REMEDIATION ALTERNATIVES

   AREA                         ALTERNATIVE         CAPITAL COST
                                                        ($)

   LOWER LAKE                   NO ACTION               0
                                  4A                8,520,600
                                  4B                8,566,100
                                  4D                8,520,600
                                  4E                9,731,200
                                  5S                3,538,600

   AREA       ALTERNATIVE       ANNUAL              PRESENT WORTH
                                O&M COST            WORTH
                                 ($)                  ($)

   LOWER LAKE  NO ACTION         0                      0
              4A                734,300             12,729,700
              4B                756,300             13,113,400
              4D                2,577,600           17,749,400
              4E                217,800             12,904,900
              5S                621,600             6,015,300

   AREA        ALTERNATIVE      IMPLEMENTATION TIME
                                EXCLUDING SMELTING OF
                                SEDIMENTS AND SOILS (YRS)

   LOWER LAKE    NO ACTION             0
                  4A                   5
                  4B                   5
                  4D                   4 (A)
                  4E                   4 (A)
                  5S                   5



                            TABLE 7-2 (CONTINUED)

   AREA                         ALTERNATIVE         CAPITAL COST
                                                        ($)

   SPEISS GRANULATING           8B+7B               649,400
   POND AND PIT                 8B+7H               590,500

   AREA       ALTERNATIVE       ANNUAL              PRESENT WORTH
                                O&M COST            WORTH
                                 ($)                  ($)

   SPEISS GRANULATING           6,600               750,900
   POND AND PIT                 2,200               624,300

   AREA        ALTERNATIVE      IMPLEMENTATION TIME
                                EXCLUDING SMELTING OF
                                SEDIMENTS AND SOILS (YRS)

   SPEISS GRANULATING                 2 (B)
   POND AND PIT                       2

   AREA                         ALTERNATIVE         CAPITAL COST
                                                        ($)

   ACID PLANT                      11D              1,865,500
   WATER TREATMENT                 11E              1,746,700
   FACILITY                        11F              1,927,000

   AREA       ALTERNATIVE       ANNUAL              PRESENT WORTH
                                O&M COST            WORTH
                                 ($)                  ($)

   ACID PLANT                   5,500               1,958,500
   WATER TREATMENT              525                 1,754,800
   FACILITY                     33,000              2,859,300

   AREA        ALTERNATIVE      IMPLEMENTATION TIME
                                EXCLUDING SMELTING OF
                                SEDIMENTS AND SOILS (YRS)

   ACID PLANT                             2
   WATER TREATMENT                        2
   FACILITY                               2

   AREA                         ALTERNATIVE         CAPITAL COST
                                                        ($)

   FORMER THORNOCK LAKE             14              19,000

   AREA                         ANNUAL              PRESENT WORTH
                                O&M COST            WORTH
                                 ($)                  ($)

   FORMER THORNOCK LAKE           0                 19,000

   AREA                         IMPLEMENTATION TIME
                                EXCLUDING SMELTING OF
                                SEDIMENTS AND SOILS (YRS)



   FORMER THORNOCK LAKE              .5

   (A) ALTERNATIVES 4D AND 4E DO NOT INVOLVE SMELTING OF EXCAVATED SEDIMENTS.

   (B) REMEDIATION OF THE SPEISS PIT MAY BE DELAYED 12 TO 18 MONTHS.


